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1.0 PROJECT DESCRIPTION 

1.1 Introduction - The purpose of the proposed Site Investigation is to conduct an 

investigation that complies with a request from the United States Environmental Protection 

A gene} (EPA) to conduct an investigationto identify any potential contaminant plumes which 

may be impacting the contamination detected at the adjacent Vacant Lot Site, and to collect 

additional samples from Pettibone Creek, which flows across the Vacant Lot Site in a north 

to soutJi direction. 

During the Site Investigation, data collection will be conducted in phases and compared to the 

action ICN'CIS established in the Site Investigation Work Plan. If contaminant concentrations 

are detecled above the action levels, Fansteel may propose alternative site-specific remediation 

objectives using a risk-based type of analysis (i.e. a Tier 2 or Tier 3 analysis). If soil 

contam inationor a ground water contaminant plume that appears to be impacting the Vacant 

Lot Site and/or Pettibone Creek is detected above these site-specific remediation objectives, 

an additional investigation will be performed to delineate the extent of contamination and to 

investi gate possible ofF-site sources of contamination. The results of the investigation(s) will 

be detailed in a Site Investigation Report. 

Lfpon completion of the proposed investigation(s) and evaluation of the results, Fansteel will 

identif/ potential off-site sources of contamination and define the extent of contaminant 

plumes that may be impacting the Vacant Lot Site. If the investigafion results indicate that 

contamination at the Fansteel North Chicago facility is significantly impacting the adjacent 

Vacant Lot Site and remediation at the Fansteel North Chicago facility is appropriate, Fansteel 

v/ill research viable remediation alternatives and prepare an Engineering Evaluation and Cost 

Assessment (EE/CA) Report, if necessary. 

This QAPP has been prepared by Carlson Environmental, Inc. (CEI) on behalf of Fansteel, 

Inc. and is being submitted for EPA review. A Site Investigation Work Plan dated July 1999 

and a Siie Health and Safety Plan dated July 1999 were was prepared by CEI and submitted 
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for EP/v review under separate cover. Also forwarded for EPA approval under separate cover 

is the Quality Assurance Program prepared by Great Lakes Analytical (GLA), with 

subsequent revisions to its laboratory Standard Operating Procedures (SOPs). 

1.2 Site Description - A site description is provided in Section 2.0 of the Site 

Investigation Work Plan, which is herein incorporated into this QAPP through reference, 

including the drawings which have been submitted along with the Site Investigation Work 

Plan. 

1.2.1 Facility/Site Size and Borders - The Fansteel North Chicago facility is located 

ai Nuirber One Tantalum Place, approximately two miles east of the intersection of Martin 

Luther King Jr. Street and U.S. Highway 41, in North Chicago, Lake County, Illinois (refer 

to Figure One in Attachment A of the Site Investigation Work Plan). The site is bounded by 

the Noith Chicago Refiners and Smelters facility to the east, Martin Luther King Jr. Street and 

the Federal Chicago plant to the south, the Vacant Lot Site to the west, and the Elgin, Joliet 

& Eastern (EJ&E) Railroad to the north. 

The site consists of an older plant complex located on an approximately eight-acre parcel. 

There sre two brick buildings on the site; the boiler house and the main production building 

which is comprised of multi-story and multi-use inner buildings. In addition, a transite 

building and a few aluminum buildings are present on the site. Total gross floor space is 

reportedly 325,500 square feet. 

The portions of the property not covered by buildings are generally asphalt- or concrete-paved 

and are used as parking lot areas or access ways. Two large, empty upright above-ground 

tanks are located at the northern end of the property. A railroad spur is located just inside the 

eastern edge of the site, and an elevated railroad siding is located just south of the above-

ground tanlcs. The entire site is enclosed by security fencing, and there is some vegetation, 

consisting of grass and bushes, between the office area and Martin Luther King Jr. Street. 

Refer to Figure Two in Attachment A of the Site Investigation Work Plan. 
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1.2.2 Topography -The site topography is essentially flat, although on the east side, 

the site is elevated near the fence line, sloping down into the parking lot. The building is 

elevated compared to the parking lot, and the railroad spur on the east side is several feet 

below (he site grade. The railroad property north of the site slopes steeply downwards toward 

the site. 

1.2.3 Site Phvsiography - Refer to Section 2.2 of the Site Investigafion Work Plan for 

information concerning the site geology and soil. Information regarding Pettibone Creek is 

included in Section 2.5 of the Site Investigation Work Plan. 

1.3 Past Data Collection Activities - The previous sampling events at the Fansteel 

North C'hicago facility and the Vacant Lot Site/Pettibone Creek are discussed in Secfions 1.1.1 

and 1.1.2 of the Site Investigation Work Plan, respectively. Fansteel is cuirently undergoing 

a RCRA Closure of a former Hazardous Waste Management Unit (HWMU). The most recent 

investigative work involved soil sampling conducted by CEI in 1990. During the RCRA-

related investigations, elevated concentrations of trichloroethene (TCE), lead and cadmium 

vt'ere detected in the site soils. 

m 

1.4 Current Status - The site is currently used by Fansteel as office space for its 

corporate headquarters. Production related activities ceased at the North Chicago facility in 

1990. The former plant buildings are primarily vacant and are routinely maintained, as 

necessarv. 

The investigation results from CEI's 1990 soil sampling were submitted by Fansteel to the 

Illinois Environmental Protection Agency (lEPA) RCRA Section. Fansteel intends to work 

v/ith the lEPA RCRA Section to complete the RCRA Closure of the HWMU. At this time, 

Fansteel is waiting for a response from the lEPA regarding the most recent submittal. 

In the letter to The Fansteel Corporation dated June 17, 1997, the EPA has requested that 

Fansteel conduct an investigation of the Fansteel North Chicago facility to identify any 
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potential contaminant plume which may be contributing to the contamination detected at the 

Vacant Lot Site, and to collect additional samples from Pettibone Creek. Upon receiving 

ai:)proval of the Site Investigation Work Plan, HASP and QAPP, Fansteel plans to proceed with 

the Site Investigation according to the project schedule included in Section 6.3 of the Site 

Investigation Work Plan. 

1.5 Project Objectives 

1.5.1 Specific Objectives and Associated Tasks - The activities detailed in the Site 

Investigation Work Plan are intended to comply with the request from the EPA to conduct an 

investijmtion, as outlined in a letter to The Fansteel Corporation dated June 17, 1997. 

As outlined in the EPA's letter, the proposed Site Investigation is to accomplish the following 

two goals: 

• Identify the nature and extent of potential contamination on the Fansteel 

facility, including any potential contamination that may be contributing to the 

ground water contamination previously identified at the adjacent Vacant Lot 

Site (especially potential sources of trichloroethene); and 

Conduct additional sampling of the sediments of Pettibone Creek to determine 

the nature and extent of the sediment contamination. 

The pioposed Site Invesfigation includes the emplacemnt of 33 soil borings and the 

installation of 9 ground water monitoring wells on or along the Fansteel property. The 

boring 5 and monitoring wells will be sampled for volatile organic compounds (VOCs) and 

selected metals. Additionally, six sediment samples will be collected from Pettibone Creek 

and sampled for several compounds including tantalum (Ta), a specialty metal used by 

Fansteel. Table One in AppendixB of this QAPP was reprinted from AttachmentB of the Site 
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Investigation Work Plan and lists the number of samples from each media that will be 

submitted for laboratory analysis of the project-specific analytes. 

1.5.2 Project Target Parameters and Intended Data Usages - The media to be 

investigated and the contaminants of concern are outlined in Section 3.0 of the Site 

Investigation Work Plan. The sampling results from the Site Investigation will be compared 

to the action levels detailed in Tables Two through Seven in Attachment B of the Site 

Investigation Work Plan (reprinted and included in Appendix B). If contaminant 

concentrations are detected above these action levels, Fansteel may propose alternative site-

specific remediation objectives using a risk-based type of analysis (i.e. a Tier 2 or Tier 3 

analysis). If soil contamination or a ground water contaminant plume that appears to be 

impact ng the Vacant Lot Site and/or Pettibone Creek is detected above these site-specific 

remediation objectives, an additional investigation will be performed to delineate the extent 

of the contaminant and to investigate possible off-site sources of contamination. The results 

of the in\estigation(s) will be detailed in a Site Investigation Report. 

Upon completionof the proposed investigation(s) and evaluation of the results, Fansteel will 

identify potential off-site sources of contamination and define the extent of contaminant 

plumes that may be impacting the Vacant Lot Site. If the investigation results indicate that 

contair ination at the Fansteel North Chicago facility is significantly impacting the adjacent 

Vacant Lot Site and remediationat the FansteelNorth Chicago facility is appropriate,Fansteel 

will research viable remediation alternatives and prepare an Engineering Evaluation and Cost 

Assessment (EE/CA) Report, if necessary. 

1.5.3 Quality Objectives and Criteria for Measurement Data - The Data Quality 

Object ve (DQO) Process is a series of planning steps based on the Scientific Method that is 

designed to ensure that the type, quality, and quantity of environmental data used in decision 

makint; ju-e appropriate for intended application. The steps of DQO Process are included in 

Figure 1.1 in Appendix A. 
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DQO aie qualitativeand quanfitative statements derived from outputs of each step of the DQO 

Procesf that: 

• Clarify the study objective; 

Define the most appropriate type of data to collect; 

• Determine the most appropriate conditions from which to collect the data; and 

The D(?0 are then used to develop a scientific and resource-effective sampling design. 

The D(!JO Process allows decision makers to define their data requirements and acceptable 

levels of decision during planning before any data are collected. DQO should be based on the 

seven step process outlined in Figure 1.1 in Appendix A. 

1.6 Sample Network Design and Rationale - The sampling locations are shown in 

Figures Two and Three in Attachment A of the Site Investigation Work Plan. The rationale 

for the sampling locations is described in Section4.2 of the Site Investigation WorkPlan. CEI 

notes that additional samples may be collected and/or analyzed as necessary to meet the 

project objectives. 

1.6.1 Sample Network by Task and Matrix - Sample matrices, analytical parameters 

and frequencies of sample collecfion are listed in Table One in Appendix B. 

1.6.2 Site Maps of Sample Locations - Maps showing the plarmed soil, ground water 

and sediment sampling locations are included as Figures Two and Three in Attachment A of 

the Site Investigation Work Plan. 

1.6.3 Rationale of Selected Sampling Locations - The rationale for the sampling 

locations is described in Section 4.2 of the Site Investigation Work Plan. CEI notes that 

additional samples may be collected and/or analyzed as necessary in order to delineate the 
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extent of contaminationon the Fansteel property that may be contributing to the contamination 

detected on the adjacent Vacant Lot Site. 

1.7 Project Schedule - The project schedule is outlined in Table Eight in the Site 

Investigation Work Plan. A reprint of this table is included in Appendix B of this QAPP. 

1.7.1 Anticipated Date of Project Mobilization - Mobilization will occur within three 

weeks of receiving EPA approval of this QAPP. 

1.7.2 Task Bar Chart and Associated Time Frames - Table Eight in Appendix B 

outlines the time frames associated with each project task. It is estimated that the activities 

related to the completionof the Site Investigation (including field work, possible subsequent 

investigations to define the extent of contamination, and report preparation) will take 

approximately 48 weeks to complete. 
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITY 

2.1 Project Organization Chart - A project organization chart is included as Figure 

2.1 in Appendix A of this QAPP. CEI is conducting the investigation on behalf of Fansteel, 

Inc., rather than as a contractor to the EPA. However, as shown in the project organization 

chart, (rEI will correspond with Mr. John J. O'Grady, Remedial Project Manager for the 

Region V EPA, Superfiand Division. 

2.2 Management Responsibilities - CEI's project management team involved in 

develo])itig the Site Investigation Work Plan and conducting investigations at the facility 

includes the following individuals: 

Project Director Edward E. Garske, CHMM 

• Project Manager Margaret M. Karolyi, P.E. 

• Project Engineer Kenneth W. James, P.E. 

Project Director - will have final responsibility and authority for all work performed. Mr. 

Garske will assure the resources required to successfiilly complete the project are committed. 

Project Manager - is the key manager of project activifies and is responsible for: 

• Managing project operations and activities. 

• Conducting technical review of each task being performed. 

• Maintaining clear and effective communication with Fansteel's Project 

Manager. 

Working with Fansteel in project scoping and planning. 

• Ensuring appropriate technical resources are utilized for each task. 
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• Ensuring field activities are conducted in accordance with program Health and 

Safety and QA/QC requirements. 

• Ensuring proper technical consultation is provided. 

• Maintaining overall project technical continuity. 

• Controlling costs and schedule aspects of all project activities. 

Project Engineer - will be responsible for maintaining the quality of all engineering activities 

associated with the project in addition to establishing detailed task specifications including 

schedules and estimates of labor and material costs. 

As indicated in the HASP, Lisa Meagher of CEI is designated as the Health & Safety Officer 

(HSO) Since only two to three CEI project persormel will be on site at any given time, for 

purpos'^s of this project, the HSO will also ftinction as the Site Supervisor. Margaret Karolyi 

and Bnice Shabino are assigned as designated alternates for the HSO/Site Supervisor position. 

In addition to CEI's project management team, Mr. John J. O'Grady of U.S. EPA Region V 

will function as the Remedial Project Manager (RPM). The RPM has the overall 

respon.iibility for all phases of the Site Investigation. 

2.3 Quality Assurance Responsibilities 

• QA Mimager 

^ Valerie Baxa is designated as CEI's QA Manager. The QA manager will remain independent 

of direct job involvement and the day-to-day operations associated with this project, and have 

direct access to corporate executive staff as necessary, to resolve any QA dispute. Specific 

fanctic'ns and duties include: 

«• • Providing QA audit on various phases of the field operations; 

• Reviewing and approving of QA plans and procedures; 
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• Providing QA technical assistance to project staff; 

• Review the sample results from the analytical laboratory for data validation 

purposes; 

• Reporting on the adequacy, status, and effectiveness of the QA program on a 

regular basis to the Project Manager and the Project Director. 

QA Assurance Reviewer 

L .S. E;PA will appoint a QA Assurance Reviewer, who will have the responsibility to review 

and ap])rove all QAPPs. 

2.4 Field Responsibilities 

CEI Siie Supervisor - CEI's Project Manager will be supported by the Site Supervisor (who 

^ îll function as the field team leader). The Site Supervisor is responsible for leading and 

coordinating the day-to-day activities of the various workers and contractors under his/her 

supervsion. Specific field team leader responsibilities include: 

Provision of day-to-day coordination with he project manager and project 

engineer on technical issues in specific areas of expertise; 

• Developing and implementing of field-related work plans, assurance of 

schedule compliance, and adherence to management-developed study 

requirements; 

• Coordinating and managing of field staff including sampling, drilling, and 

supervising field laboratory staff; 

• Acfing as field sample custodian; 

• Implementing of QC for technical data provided by the field staff including 

field measurement data; 

• Authoring, writing, and approving of text and graphics required for field team 

efforts; 
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• Coordinating and overseeing of technical effortsofsubcontractorsassisUngthe 

field team; 

• Identifying problems at the field team level, resolving difficulties in 

consultation with the project manager, implementing and documenting 

corrective action procedures, and provision of communication between team 

and upper management; and 

Participating in preparation of the final report. 

CEI Field Technical Staff- The technical staff (team members) for this project will be drawn 

from CEI's pool of corporate resources. The technical team staff will be utilized to gather and 

analyze data, and to prepare various task reports and support materials. All of the designated 

technical team members are experienced professionals who possess the degree of 

s]Decialization and technical competence required to effectively and efficiently perform the 

required work. 

2.5 Laboratory Responsibilities - The laboratory specified for this project. Great 

Lakes Analytical (GLA), of Buffalo Grove, Illinois, will complete the analytical testing for 

this pjf)ject in accordance with the policies and procedures outlined in its Quality Assurance 

Program and laboratory SOPs. 

GLA Project Manager - Deborah Lowe, GLA Laboratory Manager, will function as the Project 

Manager. She will report directly to the CEI Project Manager and will be responsible for the 

follow ng: 

• Ensuring all resources of the laboratory are available on an as-required basis; 

and 

• Overviewing of final analytical reports. 

( JLA Opertitions Manager - The GLA Project Manager will appoint an Operations Manager 

who \\ ill have the responsibilities listed below. 
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Coordinating laboratory analyses; 

Supervising in-house chain-of-custody; 

Scheduling sample analyses; 

Overseeing data review; 

Overseeing preparation of analytical reports; and 

Approving final analytical reports prior to submission to CEI. 

GLA C'uality Assurance Officer - Ronald Osbom will function as the GLA QA Officer and 

has the overall responsibility for data after it leaves the laboratory. The GLA QA Officer will 

be independent of the laboratory but will communicate data issues through the GLA Project 

Manager. In addition, the GLA QA Officer will: 

Overview laboratory quality assurance; 

Overview QA/AC documentation; 

Conduct detailed data review; 

Determine whether to implement laboratory corrective actions, if required; 

Define appropriate laboratory QA procedures; and 

Prepare laboratory Standard Operating Procedures. 

GLA Sample Custodian - The GLA sample custodian will report to the GLA Operations 

Manager. FLesponsibilities of the GLA Sample Custodian will include: 

Receiving and inspecting the incoming sample containers; 

Recording the condition of the incoming sample containers; 

Singing appropriate documents; 

Verifying chain-of-custody and its correctness; 

Notifying Laboratory Manager and Laboratory Supervisor of sample receipt 

and inspecfion; 

Assigning a unique identificationnumber and customer number, and entering 

each into the sample receiving log; 
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• With the help of the laboratory manager, initiating transfer of the samples to 

appropriate lab sections; and 

• Controlling and omitting access/storage of samples and extracts. 

Final re^sponsibility for project quality rests with CEI's Project Manager. Independent quality 

assurance will be provided by the GLA Project Manager and QA Officer prior to release of 

all data to CEI. 

GL.A. Technical Staff- The GLA technical staff will be responsible for sample analysis and 

identif cation of corrective actions. The staff will report directly to the GLA Operations 

Manaiier. 
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3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT 

The overall QA objective for this project is to develop and implement procedures for field 

sampling, chain-of-custody,laboratory analysis, and reporting that will provide results which 

aie legally defensible in a court of law. Specific procedures for sampling, chain-of-custody, 

laboratory instrument calibration, laboratory analysis, reporting of data, internal quality 

control, audits, preventive maintenance of field equipment, and corrective action are described 

in other sections of this QAPP and GLA's Quality Assurance Program, as referenced. CEI 

SOP F'iV-E-003 includes the guidance for collecting field measurements of pH, temperature 

ajid conductivity. 

3.1 Precision 

3.1.1 Definition - Precision is a measure of the degree to which two or more 

measuiements are in agreement. 

3.1.2 Field Precision Objectives - Field precision is assess through the collection and 

measurement of field duplicates at a rate of 1 duplicate per 10 analytical samples. The total 

numbe- of duplicates planned for this project are found in Table One in Appendix B. 

3.1.3 Laboratory Precision Objectives - Precision in the laboratory is assessed through 

the calculation of relative percent differences (RPD) and relative standard deviafions (RSD) 

for thicc or more replicate samples. The equations to be used for precision in this project can 

be found in Section 8.6 of the GLA Quality Assurance Program. Precision control limits are 

discussed in Section 8.6 of the GLA Quality Assurance Program and are provided in the GLA 

SOPs 
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3.2 Accuracy 

3.2.1 Defmition - Accuracy is the degree of agreement between an observed value and 

an accepted reference value. 

3.2.2 Field Accuracv Objectives - Accuracy in the field is assessed through the use 

of fieic and trip blanks and through the adherence to all sample handling, preservation and 

holding times. Field personnel will follow the CEI SOPs included as Appendix C to this 

QAPP. 

3.2.3 Laboratory Accuracy Objectives - Laboratory accuracy is assessed through the 

analysis of matrix spikes (MS) or standard reference materials (SRM) and the determination 

of percent recoveries. The equation to be used for accuracy in this project can be found in 

Sectior. 8.6.2 of the GLA Quality Asst/rance Program. Accuracy control limits are discussed 

in Sect on 8.6.5.1 of the GLA Quality Assurance Program and the GLA SOPs. 

3.3 Completeness 

3.3.1 Definition - Completeness is a measure of the amount of valid data obtained 

from a measurement system compared to the amount that was expected to be obtained under 

normal conditions. 

3.3.2 Field Completeness Objectives - Field completeness is a measure of the amount 

of valid measurements obtained from all the measurements taken in the project. The equation 

for completeness is presented in Section 12 of this QAPP. Field completeness for this project 

will be greater than 90%. 

3.3.3 Laboratory Completeness Objectives - Laboratory completeness is a measure 

of the EJtiount of valid measurements obtained from all the measurements taken in the project. 
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The ec nation for completeness is presented in Section 12 of this QAPP. Laboratory 

completeness for this project will be greater than 90 percent. 

3.4 Representativeness 

3.4.1 Definition - Representativeness expresses the degree to which data accurately 

and precise! y represent a characteristic of a population, parameter variations at a sampling 

point, a process condition, or an environmental condition. 

3.4.2 Measures to Ensure Representativeness of Field Data - Representativeness is 

dependent upon the proper design of the sampling program and will be satisfied by ensuring 

that proper sampling techniques, in accordance with Section 4 of this QAPP and CEI's SOPs 

a]e used. CEI's SOPs are included in Appendix C. 

3.4.3 Measures to Ensure Representativenessof Lab Data - Representativeness in the 

laboratory is ensured by using the proper analytical procedures, meeting sample holding times 

and analyzing and assessing field duplicate samples. The sampling network is designed to 

provid*; data representative of facility conditions. During development of this network, 

consideration is given to past site usage, existing analytical data, physical setting and 

processes, and constraints inherent to the Superfiind Program. The rationale of the sampling 

network is discussed in Section 1.6.3. 

3.5 Comparability 

3.5.1 Defmifion - Comparability is an expression of the confidence with which one 

data stt can be compared with another. Comparability is also dependent on similar QA 

objectives. 
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3.5.2 Measures to Ensure Comparability of Field Data - Comparability is dependent 

u]3on the proper design of the sampling program and will be satisfied by ensuring that the Site 

Investigation Work Plan is followed and that proper sampling techniques consistent with 

CEI's SOPs are used. 

3.5.3 Measures to Ensure Comparability of Lab Data - Planned analytical data will 

be comparable when similar sampling and analytical methods are used and documented in the 

QAPP. Comparability is also dependent on similar QA objectives. 

3.6 Level of Quality Control Effort 

Field blank, trip blank, method blank, duplicate, standard reference materials (SRM) and 

matrix spike samples will be analyzed to assess the quality of the data resulting from the field 

sampling and analytical programs. 

Field and trip blanks consisting of distilled water, will be submitted to the analytical 

laboratories to provide the means to assess the quality of the data resulting from the field 

sampling program. Field blank samples are analyzed to check for procedural contamination 

at the facility which may cause sample contamination. Trip blanks are used to asses the 

potentiil for contamination of samples due to contaminant migration during sample shipment 

and storage. Trip blanks generally pertain to volatile organic samples only. Trip blanks will 

be prepared prior to the sampling event in the actual sample containers and are kept with the 

investigative samples throughout the sampling event. They are then packaged for shipment 

v\ith other samples and sent for analysis. There should be one trip blank included in each 

siimple shipping container. At no time after their preparation are the sample containers to be 

opened before they reach the laboratory. 

Method blank samples are generated within the laboratory and used to assess contamination 

resulting from laboratory procedures. Duplicate samples are analyzed to check for sampling 
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and analytical reproducibility. Matrix spikes provide information about the effect of the 

sample matrix on the digestion and measurement methodology. All matrix spikes are 

perforned in duplicate and are hereinafter referred to as MS/MSD samples. One matrix 

s])ike/niatrix spike duplicate will be collected for every 20 investigative samples. MS/MSD 

samples are designated/ collected for organic analyses only. 

MS'MSD samples are investigative samples. Soil MS/MSD samples require no extra volume 

for VOCs or extractable organic. However, aqueous MS/MSD samples must be collected at 

triple the volume for VOCs and double the volume for extractable organics. One MS/MSD 

sample will be collected/designatedfor every 20 investigative samples per sample matrix (i.e., 

ground water, soil). 

The general level of the QC effort will be one field duplicate for every 10 investigative 

samples. One field blank will be collected each day field sampling is conducted. One volatile 

organic: analysis (VOA) trip blank consisting of distilled deionized ultra pure water will be 

included along with each shipment of aqueous VOA samples. 

The number of duplicate and field blank samples to be collected are listed in Table One in 

Appendix B. 
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4.0 SAMPLING PROCEDURES 

The proposed Site Investigation includes soil, sediment and ground water sampling. A site-

specific sampling plan is outlined in Section 4.0 of the Site Investigation Work Plan. 

Additional information regarding CEI's general sampling procedures is included in CEI's 

SOPs, ncluded as Appendix C to this QAPP. 
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5.0 CUSTODY PROCEDURES 

Custody is one of several factors which is necessary for the admissibility of environmental 

data as evidence in a court of law. Custody procedures help to satisfy the two major 

requirements for admissibility: relevance and authenticity. Sample custody is addressed in 

three parts: field sample collection; laboratory analysis; and final evidence files. Final 

evidence files, including all originals of laboratory reports and purge files, are maintained 

under c ocument control in a secure area. 

A sample or evidence file is under your custody if: 

• the item is in actual possession of a person; or 

• the item is in the view of the person after being in actual possession of the 

person; or 

the item was in actual physical possession but is locked up to prevent 

tampering; or 
• the item is in a designated and identified secure area. 

5.1 Field Custody Procedures 

Field logbooks or borehole logs will provide the means of recording data collecting activities 

performed. As such, entries will be described in as much detail as possible so that persons 

going to the facility could reconstruct a particular situation without reliance on memory. 

Field logbooks or borehole logs will be bound, field survey books or notebooks. Logbooks 

v/ill be assigned to field personnel, but will be stored in the document control center when not 

in use. I:',ach logbook will be identified by the project-specific document number. 
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The title page of each logbook will contain the following: 

• Person to whom the logbook is assigned. 

Logbook number. 

• Project Name. 

• Project start date, and 
• Project end date. 

Entries into the logbook will contain a variety of information. At the beginning of each entry, 

the date, start time, weather, names of all sampling team members present, level of personal 

protection being used, and the signature of the person making the entrj' will be entered. The 

names of visitors to the site, field sampling or investigation team personnel and the purpose 

of their visit will also be recorded in the field logbook. 

Measu-ementsmade and samples collected will be recorded. All entries will be made in ink, 

signed, and dated and no erasures will be made. If an incorrect entry is made, the information 

will be crossed out with a single strike mark which is signed and dated by the sampler. 

Whenever a sample is collected, or a measurement is made, a detailed description of the 

location of the station, shall be recorded. The number of the photographs taken of the station, 

il'any, will also be noted. All equipment used to make measurements will be identified, along 

with the date of calibration (unless the calibration is recorded in a separate log book dedicated 

to the instrument). 

Samples will be collected following the sampling procedures referenced in Section 4.0 of this 

QAPP The equipment used to collect samples will be noted, along with the time of sampling, 

sampk description, depth at which the sample was collected, volume and number of containers 

will be recorded on boring logs and/or the field logbook. Sample site-specific idenfificafion 

numbers will be assigned prior to sample collection. 
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The site-specific sample number should consist of the following for soil, sediment and ground 

water samples: 

• An alphanumeric designation indicating the sample location (i.e., GP-1 for soil 

boring number 1, MW-2 for monitoring well number 2, SED-1 for sediment 

sample location number 1, etc.); 

• A letter designation corresponding to the sample depth. This letter designation 

would only apply to soil and sediment samples for this project (i.e., GP-1 A for 

the shallowest soil sample collected from soil boring 1); 

The suffix -DUP for field duplicate samples (i.e., GP-14A-DUP). 

The site-specific sample number should consist of the following for field blank and trip blank 

samples: 

A letter designationas to the type of blank sample (i.e., FB- for field blank and 

TB- for trip blank); 

• A numerical designation indicating the Julian day and year (i.e, FB-001 -99 for 

the field blank collected on January 1, 1999). 

5.2 Laboratory Custody Procedures - The laboratorycustody procedures for sample 

receiving and log-in; sample storage and numbering; tracking during sample preparation and 

analysis; and storage of data are described in Section 6 of the GLA Quality Assurance 

Program. 

5.3 Final Evidence Files - The final evidence file will be the central repository for 

all documents which constitute evidence relevant to sampling and analysis acfivities as 

described in this QAPP. CEI is the custodian of the evidence file and maintains the contents 

of evicence files for the site, including all relevant records, reports, logs, field logbooks. 
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pictures, subcontractor reports and data reviews in a secured limited access area within CEI's 

corporate headquarters. 

The final evidence file will include at a minimum: 

field logbooks 

field data and data deliverables 

photographs 

drawings 

soil boring logs 

laboratory data deliverables 

data validation reports 

data assessment reports 

progress reports, QA reports, interim project reports, etc. 

all custody documentation (tags, forms, air bills, etc.). 
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6.0 CALIBRATION PROCEDURES AND FREQUENCY 

This se :ti on describes the calibration procedures and the frequency at which these procedures 

\\ ill be performed for both field and laboratory instruments. 

6.1 Field Instrument Calibration - The field instruments will be calibrated in 

accordance with CEI's corporate program for instrument inspection, maintenance, and repair. 

Employees working on this project will be trained to properly calibrate and use field 

instruments such as the photoionization detector (PID), organic vapor analyzer (OVA), and 

QED FC4000 instrument (for pH, temperature and conductivity readings). 

6.2 Laboratory Instrument Calibration - GLA is responsible for the laboratory 

instrument calibration. The calibration procedures are described in Section 8 of the GLA 

Quality Assurance Program and the corresponding laboratory SOPs. 
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7.0 ANALYTICAL PROCEDURES 

Soil, sediment and ground water samples collected during the Site Invesfigation will be 

analyzed by: 

Great Lakes Analytical 

1380 Busch Parkway 

Buffalo Grove, Illinois 60089 

(847) 808-7766 

Great l^akes Analytical cannot perform the project-required tantalum analysis due to the 

retireirent of its sequential ICP. The tantalum analysis will be performed by Sequoia 

Anal)'tical in Walnut Creek, California. Sequoia Analytical is a "sister lab" of Great Lakes 

Analytical's and has agreed to follow Great Lakes Analytical's Quality Assurance Plan. A 

letter to CF.I from Great Lakes Analytical which describes this arrangement is included as 

Appendix D. 

7.1 Field Analytical Procedures - The standardization and QA information for field 

measurements of pH, specific conductivity, and temperature are described in Secfion 3.0 of 

this QAPP and the SOPs included as Appendix C. 

7.2 Laboratory Analytical & Measurement Procedures - The laboratory listed 

above will implement the project required SOPs. These laboratory SOPs for sample 

prepar ition, cleanup and analysis are based on SW-846. These SOPs provide sufficient details 

and are specific to this investigation. These SOPs were forwarded simultaneously with this 

OAPP for EPA, review under separate cover, as an attachment to GLA's letter responding to 

the EPA's July 20,1998, letter. 

7.2.1 List of Project Target Compounds & Detecfion Limits - A complete listing of 

project target compounds, project quantitation limits, and current laboratory detection limits 
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for each analyte group can be found in Tables Two through Seven in Attachment B of the Site 

Invest'gation Work Plan (reprinted and included as Appendix B). 

7.2.2 List of Associated OC Samples - Section 8.6.5 of the GLA Quality Assurance 

Program and the corresponding laboratory SOPs address the minimum QC requirements for 

the analysis of specific analyte groups. 

65 East Wacker Place • Suite 1500 • Chicago, Illinois 60601 • Phone (312) 346-2140 • Fax (312) 346-6956 



m P <^^^^ON ENVIRONMENTAL, INC. 

Quality Assurance Project Plan 
(Revised Version 1.2 - July, 1999) 

Fansteel, Inc. - North Chicago, Illinois 

Section 8.0 

Page 1 of 1 

8.0 INTERNAL QUALITY CONTROL CHECKS 

8.1 Field Quality Control Checks - QC procedures for pH, specific conductance 

and teriperature of water samples will include calibrating the instruments as described in 

Section 6.0 of the QAPP, measuring duplicate samples and checking the reproducibility of the 

referenced standard. The QC information of the field equipment is stated in Section 3.0 of this 

OAPP. The thermometer used will be compared to a NIST traceable thermometer (or 

e(|uiva)ent). Soil color checks during the soil boring activifies will be performed using 

Munse 1 color charts. Assessment of field sampling precision and bias will be made by 

collecting field duplicates and field blanks for laboratory analysis. Collection of the samples 

will be in accordance with CEI's SOPs and at the frequency indicated in Table One in 

Appendix B. 

8.2 Laboratory QC Checks - Internal quality control checks and internal audit 

procedures are described in Sections 10 and 11, respectively, of the GLA Quality Assurance 

Program and the corresponding laboratory SOPs. 
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9.0 DATA REDUCTION, VALIDATION AND REPORTING 

A11 data generated through the field activities, or by the laboratory operation shall be reduced, 

and validated prior to reporting. No data shall be disseminated by the laboratory until it has 

been subjected to these procedures which are summarized in subsections below: 

9.1 Data Reduction 

9.1.1 Field Data Reduction Procedures - Field data reduction procedures will be 

minimal is scope compared to those implemented in the laboratory setting. Only direct read 

instrumentation will be employed in the field. The use of pH meters, thermometers, an OVA 

or PID, .and a meter to measure specific conductance will generate some measurements 

directly read from the meters following calibrafion per manufacturer's recommendafions as 

outlined in Section 6 of this QAPP. Such data will be written into the boring logs and/or field 

logbooks immediately after measurements are taken. 

If errors <ire made, results will be legibly crossed out, initialed and dated by the field member, 

and coiTCCted in a space adjacent to the original (erroneous) entry. Later, when the results are 

subsequently compiled onto forms, tables and figures, the Site Super\'isor, identified in 

Section 2 of this QAPP, will proof the forms to determine whether any transcription errors 

have been made by the field crew. 

Because the use of field instrumentation such as a mobile gas chromatograph will not be used 

until a later phase of the study has been reached, there will be no fiirther need for assuring that 

field data has been reduced properly through the use of formulas or interpretation of raw data 

printouts. 

9.1.2 Laboratory Data Reduction Procedures - The laboratory data reduction 

procedures are presented in Section 12 of the GLA Quality Assurance Program. 
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9.2 Data Validation - Data validation procedures shall be performed for both field 

and laboratory operations as described below. 

9.2.1 Procedures Used to Validate Field Data - Procedures used to evaluate field data 

for thi;; project primarily include checking for transcription errors and review of field 

logbooks, on the part of field crew members. This task will be the responsibility of the Site 

Supervisor. An addifional review of the field data will be conducted by CEI's QA Manager, 

v̂ ho did not participate in the collection of the actual field data. CEI's QA Manager will 

validate at least 20% of the data (refer to CEI SOP FW-Q-001). 

9.2.2 Procedures Used to Validate Lab Data - CEI's QA Manager will review the 

laboratory deliverables to ensure that the sample chain-of-custody forms, analytical results, 

and QC' summaries have been delivered. GLA will conduct the validation procedures outlined 

in Section 12 of the GLA Quality Assurance Program and in the corresponding laboratory 

SOPs. 

9.3 Data Reporting - Data reporting procedures shall be carried out for field and 

laboratory operations as indicated below: 

9.3.1 Field Data Reporting - Field data reporting shall be conducted principally 

tiirough the transmission of report sheets containing tabulated results of all measurements 

made in the field, and documentation of all field calibration activities. 

9.3.2 Laboratory Data Reporting - GLA will begin reporting the analytical laboratory 

results once the validation activities have been concluded. GLA's QA Manager will perform 

a final review of the report summaries and case narratives to determine whether the report 

meets project requirements. In addition to the record of chain-of-custody, the report format 

shall consist of the following: 
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Case Narrative: 

Date of issuance 

Laboratory analysis performed 

Any deviations from intended analytical strategy 

Laboratory sample ID number 

Numbers of samples and respective matrices 

Quality control procedures utilized and also references to the acceptance 

criteria 

Laboratory report contents 

Project name and number 

Condition of samples "as-received" 

Discussion of whether or not sample holding times were met 

Discussion of technical problems or other observations which may have 

created analytical difficulties 

Discussion of any laboratory quality control checks which failed to meet 
project criteria 

Signature of the Laboratory QA Manager 

Chemistry Data Package 

Case narrative for each analyzed batch of samples 

Surrunary page indicating dates of analyses for samples and laboratory quality 

control checks 

Cross referencing of laboratory sample to project sample identification 

numbers 

Data qualifiers to be used should be adequately described 

Sample preparation and analyses for samples 

Sample results 
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Raw data for sample results and laboratory quality control samples 

Results of (dated) initial and continuing calibration checks, and GC/MS tuning 

results 

Matrix spike and matrix spike duplicate recoveries, laboratory control samples, 

method blank results, calibration check compounds, and system performance 

check compound results 

Labeled (and dated) chromatogram/spectra of sample results and laboratory 

quality control checks 

Results of tentatively identified compounds 
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10.0 PERFORMANCE AND SYSTEM AUDITS 

10.1 Field Performance and System Audits - Performance and system audits of 

both field and laboratory activities will be conducted to verify that sampling and analysis are 

perforned in accordance with the procedures established in the Site Investigation Work Plan 

and QAPP. The audits of field and laboratory activities include two independent parts: 

internal ;and external audits. 

10.1.1 Internal Field Audits -

10.1.1.1 Internal Field Audit Responsibilifies - Internal audits of field 

activities including sampling and field measurements will be conducted by the CEI QA 

Manager. 

10.1.1.2 Internal Field Audit Frequency - These audits will verify that all 

established procedures are being followed. Internal field audits will be conducted at least once 

at the beginning of the site sample collection activities. 

10.1.1.3 Internal Field Audit Procedures - The audits will include examination 

of field sampling records, field instrument operating records, sample collection, handling and 

packaging in compliance with the established procedures, maintenance of QA procedures, 

chain-of-custody, etc. Follow up audits will be conducted to correct deficiencies, and to 

verify ;hat QA procedures are maintained throughout the remediation. The audits will involve 

review of field measurement records, instrumentation calibration records, and sample 

docunientation. The field audit checklist to be used for this project is submitted with this 

QAPP. 
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10.1.2 External Field Audits -

10.1.2.1 External Field Audit Responsibilities - External field audits may be 

conducted by the EPA Region 5. 

10.1.2.2 External Field Audit Frequencv - External field audits may be 

conduc ted any time during the field operations. These audits may or may not be announced 

and are at the discretion of the EPA Region 5. 

10.1.2.3 Overviewof External Field Audit Process - External field audits will 

be conducted according to the field activity information presented in the QAPP. 

10.2 Laboratory Performance and Systems Audits -

10.2.1 Internal Laboratory Audits - GLA performs internal audits, as outlined in 

Section 11 of the GLA Quality Assurance Program. 

10.2.2 External Laboratory Audits -

10.2.2.1 External Lab Audit Responsibilifies - An external audit may be 

conduc;ted by EPA Region 5 and/or CEI. 

10.2.2.2 External Lab Audit Frequency - An external lab audit may be 

conducted at least once prior to the initiation of the sampling and analysis activities. These 

audits may or may not be announced and are at the discretion of the EPA. 

10.2.2.3 Overview of External Lab Audit Process - External lab audits will 

include (but not be limited to) review of laboratory analytical procedures, laboratory on-site 

audits, andy'or submission of performance evaluation samples to the laboratory for analysis. 
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11.0 PREVENTATIVE MAINTENANCE 

11.1 Field Instrument Preventative Maintenance - The field equipment for this 

project includes thermometers, pH meter, and conductivity meter. Specific preventative 

mainten;ince procedures to be followed for field equipment are those recommended by the 

manufacturer. Field instruments will be checked and calibrated daily before use. Calibration 

checks will be documented in the field meter/ calibrafion log books. Backup instruments and 

equipment will be available on-site or within 1 day shipment to avoid delays in the field 

schedule. The maintenance schedule, equipment repairs, and ordering backup instruments will 

be co(>-dinated by CEI's Field Equipment Manager. 

11.2 Laboratory Instrument Preventative Maintenance -As piul of their QA/QC 

Program, a routine preventative maintenance program is conducted by GLA to minimize the 

occurr<mce of instrument failure and other system malfiinctions. GLA has an internal group 

to perform routine scheduled maintenance, and to repair or to coordinate with the vendor for 

the repair of all instruments. All laboratory instruments are maintained in accordance with 

manufacturer's specifications and the requirements of the specific method employed. This 

maintenance is carried out on a regular, scheduled basis, and is documented in the laboratory 

instrument service logbooks. Emergency repair or scheduled manufacture's maintenance is 

provid id under a repair and maintenance contract with factory representatives. 

65 East Wacker Place • Suite 1500 • Chicago, Illinois 60601 • Phone (312) 346-2140 • F.ix (312) 346-6956 



iiiBF 

• I 

CARLSON ENVIRONMENTAL, INC. 

Quality Assurance Project Plan 
(Revised Version 1.2 - July, 1999) 

Fansteel, Inc. - North Chicago, Illinois 

Section 12.0 

Page 1 of2 

12.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA 

PRECISION, ACCURACY AND COMPLETENESS 

12.1 Accuracy Assessment - In order to assure the accuracy of the analytical 

procedures, an environmental sample will be randomly selected from each sample shipment 

received at the laboratory, and spiked with a known amount of the analyte or analytes to be 

evalua.ed. In general, a sample spike will be included in every set of 20 samples tested on 

each instrument. The spike sample will be then analyzed. The increase in concentration of 

the analj^e observed in the spiked sample, due to the addition of a knô An quantity of the 

analyte, compared to the reported value of the same analyte in the unspiked sample determines 

the pe]"cent recovery. Daily control charts will be plotted for each commonly analyzed 

compound and kept on instrument-specific,matrix - specific, and analyte - specific bases. The 

percent recovery for a spiked sample is calculated according to the following formula: 

S'oRecovery = Amount in Spiked Sample - Amount in Sample X 100 

KnovvTi Amount Added 

12.2 Precision Assessment - Spiked samples are prepared by choosing a sample at 

random from each sample shipment received at the laboratory, dividing the sample into equal 

aliquoi s. and then spiking each of the aliquots with a known amount of analyte. The duplicate 

samples will be then included in the analytical sample set. The splitting of the sample allows 

the analyst to determine the precision of the preparation and analytical techniques associated 

with tie duplicate sample. The relative percent difference (RPD) between the spike and 

duplicate spike will be calculated and plotted. The RPD is calculated according to the 

follovving formula: 

RPD = Amount in Spike 1 - Amount in Spike 2 X 100 

0.5(Amount in Spike 1 + Amount in Spike 2) 
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12.3 Completeness Assessment - Completeness is the rafio of the number of valid 

sample results to the total number of samples analyzed with a specific matrix and/or analysis. 

Following completion of the analytical testing, the percent completeness will be calculated by 

the following equation: 

Completeness = (number of valid measurements) X 100 

(number of measurements planned) 
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13.0 CORRECTIVE ACTION 

Correcive action is the process of identifying, recommending, approving and implementing 

measures to counter unacceptable procedures or out of quality control performance which can 

a ffect c ata quality. Corrective action can occur during field activities, laboratory analyses, data 

validation and data assessment. All corrective action proposed and implemented will be 

docuni'inted in the regular quality assurance reports to management. Corrective action should 

only be implemented after approval by the CEI Project Manager, or his/her designee, the Site 

Supervisor. If immediate corrective action is required, approvals secured by telephone from 

the Project Manager should be documented in the field log book and a subsequent 

memorandum, issued internally to CEI project management personnel. 

For noncompliance problems, a formal corrective action program will be determined and 

implemented at the time the problem is identified. The person who identifies the problem will 

be resoonsible for notifying the CEI Project Manager, who in turn will notify the EPA 

Remedial Project Manager. Implementationof correctiveaction will be confirmed in writing 

throng a the same channels. 

Any nDnconformance with the established quality control procedures in the QAPP or Site 

Invesfigation WorkPlan will be identified and corrected in accordance with the QAPP. The 

E-PA Remedial Project Manager, or his/her designee, will issue a nonconformance report for 

each nDnconformance condition. 

Correcfive actions will be implemented and documented in the field log book. No staff 

member will initiate corrective acfion without prior communication of findings through the 

proper charmels. If corrective actions are insufficient, work may be stopped, at the discretion 

of CEi! management. 
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13.1 Field Corrective Action - Corrective action in the field can be needed when the 

sample network is changed (i.e., more/less samples, sampling locations other than those 

specifiî d in the QAPP, etc.), sampling procedures and/or field analytical procedures require 

modification, etc. due to unexpected conditions. Technical staff and project personnel will be 

responsible for reporting all suspected technical or QA nonconformances or suspected 

deficiencies of any activity or issued document by reporting the situation to the Project 

Manager or designee. This manager will be responsible for assessing the suspected problems 

in consultation with the Project QA Manager on making a decision based on the potential for 

the situation to impact the quality of the data. If it is determined that the situafion warrants 

a reportable nonconformance requiring correcfive action, then a nonconformance report will 

be initiated by the Project Manager. 

The F'roject Manager will be responsible for ensuring that corrective action for 

nonconformances are initiated by: 

evaluating all reported nonconformances; 
controlling additional work on nonconforming items; 

determining disposition or action to be taken; 

maintaining a log of nonconformances; 

reviewing nonconformance reports and corrective actions taken; 

ensuring nonconformance reports are included in the final site documentation 

in project files. 

If appropriate, the Site Supervisor will ensure that no additional work that is dependent on the 

nonco ilbrming activity is performed until the corrective actions are completed. Corrective 

action for field measurements may include: 

• Repeat the measurement to check the error; 

Check for all proper adjustments for ambient conditions such as temperature; 
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Check the source of power; 

Re-Calibration; 

Check the calibration; 

Replace the instrument or measurement devices; 

Stop work (if necessary). 

The CEI Site Supervisor is responsible for all site field sampling activities. In this 

role, the Site Supervisor at times is required to adjust the site programs to 

accommodate site specific needs. When it becomes necessary to modify a program, 

the responsible person notifies the Project Manager of the anticipated change and 

implements the necessary changes after obtaining the approval of the Project Manager. 

The change in the program will be documented in the field logbook. The Project 

Manager must approve the change in writing or verbally prior to field implementation, 

if feasible. If unacceptable, the action taken during the period of deviation will be 

evaluated in order to determine the significance of any departure from established 

program practices and action taken. 

The Project Manager is responsible for the controlling, tracking, and implementation 

of the identified changes. Reports on all changes will be distributed to all affected 

parties which include the EPA RPM. The RPM will be notified whenever significant 

changes from the field activities outlined in the Site Investigation WorkPlan are made. 

Corrective action resulting from internal field audits will be implemented immediately 

if data may be adversely affected due to unapproved or improper use of approved 

methods. The CEI QA Manager will identify deficiencies and recommended 

conective action to the Project Manager. Implementationof corrective actions will be 

performed by the Site Supervisor and field crews. Corrective action will be 

documented in quality assurance reports to all CEI project management personnel. 
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Corrective actions will be implemented and documented in the field log book. No 

staff member will initiate corrective action without prior communication of findings 

through the proper channels. 

13.2 Laboratory Corrective Action - Correctiveaction in the laboratory may occur 

prior to, during and after initial analyses. A number of conditions such as broken sample 

contairiers, mulfiple phases, low/high pH readings, potentially high concentrafion samples may 

be identi Red during sample log-in or just prior to analysis. Following consultation with lab 

analys s and department managers, it may be necessary for the GLA Quality Assurance 

Manager to approve the implementation of corrective action. GLA's SOPs specify some 

conditions during or after analysis that may automatically trigger corrective acfion or optional 

procedures. These conditions may include dilution of samples, additional sample extract 

cleanup, automatic reinjection/reanalysiswhen certain quality control criteria are not met, etc. 

A summary of method-specific corrective actions are found in the GLA SOPs and Section 9 

of GLA" s Quality Assurance Program. 

13.3 Corrective Action During Data Validation and Data Assessment - The 

facilit)' may identify the need for corrective action during either the data validation or data 

assessment. Potential types of correctiveaction may include resampling by the field team or 

reinjection/reanalysis of samples by the laboratory. 

These actions are dependent upon the ability to mobilize the field team, whether the data to 

be collected is necessary to meet the required quality assixrance objectives (e.g. the holding 

time for samples is not exceeded, etc.). When the CEI QA Manager identifies a corrective 

Ection situation, it is the Project Manager who will be responsible for approving the 

implementation of corrective action, including resampling, during data assessment. All 

correc:ive acfions of this type will be documented by the QA Manager. 
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14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

14.1 Contents of Project QA Report - The deliverables associated with the tasks 

identif ed in the Site Investigation Work Plan and monthly progress reports will contain 

separa e QA sections in which data quality information collected during the task is 

summarized. Those reports will be the responsibility of the Project Manager and will include 

the CEI QA Manager report on the accuracy, precision, and completeness of the data as well 

as the results of the performance and system audits, and any corrective action needed or taken 

during the project. 

14.2 Frequency of QA Reports - The QA reports will contain on a routine basis all 

results of field and laboratory audits, all information generated during the past month 

reflect ng on the achievement of specific data quality objectives, and a summary of corrective 

action that was implemented, and its immediate results on the project. The status of the 

projec: with respect to the Project Schedule included in the QAPP will be determined. 

Whenever necessary, updates on training provided, changes in key personnel, anticipated 

problcjns in the field or lab for the coming month that could bear on data quality along with 

proposed solutions, will be reported. Detailed references to QAPP modifications will also be 

highlit'.hted. All QA reports will be prepared in written, final format by the Project Manager 

or his designee. 

In the event of an emergency, or in case it is essential to implement corrective action 

immediately, QA reports can be made by telephone to the appropriate individuals, as identified 

in the Project Organization or Corrective Action sections of this QAPP. However, these 

events, and their resolution will be addressed thoroughly in the next issue of the monthly QA 

report. 
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14.3 IndividualsReceiving/ReviewingQA Reports- All CEI individualsidenfified 

in the Project Organization chart will receive copies of the monthly QA report. Sections of 

the Q.'̂ . report which may pertain to GLA will be forwarded to the GLA QA Manager. 
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1. STATE THE PROBLEM 
Simmarize the contamination problem that will require new environmental data, and 

identify the resources available to resolve the problem. 

2. IDENTIFY THE DECISION 
Identify the information needed to support the decision, and data to address the 

contamination problem. 

3. IDENTIFY INPUTS TO THE DECISION 
Identify the information needed to support the decision, and specify which inputs 

require new environmental measurements. 

4. DEFINE THE STUDY BOUNDARIES 
Specify the spatial and temporal aspects of the environment media that the data must 

represent to support the decision. 

5. DEVELOP A DECISION RULE 
Develop a logical "if...then..." statement that defines the conditions that would cause 

the decision maker to choose among alternative actions. 

6. SPECIFY LIMITS ON DECISION ERRORS 
Specify decision maker's acceptable limits on decision errors, which are 
used to establish performance goals for limiting uncertainty in the data. 

7. OPTIMIZE THE DESIGN FOR OBTAINING THE DA TA 
Identify the most resource-effective sampling and analysis design for generating data 

that are expected to satisfy the DQOs. 

iU FIGURE 1.1 THE DATA QUALITY OBJECTIVES PROCESS 
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TABLE ONE: Site Investigation Sampling Summary 
Fansteel, Inc. 

j Matr ix 

Soil 

Parameter 

VOCs 

Percent 

Moisture 

PNAs 

P^, Cd, & 

• Ta 

SPLP Pb 

pH 

Ta 

TOC 

EPA SW-

846 Method 

5035 / 

8260A 

1 

7.3.3 .1 .5 

8 3 1 0 

.'•;';3Q50/ 

6 0 1 0 / 7 0 0 0 

1 3 1 2 / 7 4 2 1 

9045 

3 0 5 0 / 

6 0 1 0 / 7 0 0 0 

ASTM 

Method 

D2974-87 

Sample 

Collection 

Points 

33 Borings 

Selected 
Soil Borings 

Min imum 

Number of 

Samples 

66 plus 25 

f rom 0-12 

inches 

IS' 

33 plus 25 

f rom 0-12 

inches 

5 

Number of 

Field 

Duplicates 

9 

6 

0 

MS/MSD 

Samples 

9 

6 

0 

Number and 

Type of 

Sample 

Containers 

t w o , pre-

weighed 4 0 

mL glass 

vials 

one, pre-

weighed 2-

oz glass jar 

one, 2- or 4 

oz glass jar 
only collect 

if sample 
efferveces 

one 4-oz 

glass jar 

one 4-oz 

glass jar 

one 4-oz 

glass jar 

one 4-oz 

glass jar 

Preservaiion 

Method 

5 m L 

distilled H2O 

w i th 5 g 

NaHS04 

and stir bar 

25 mL 
CH3OH 

Cool 

Cool 

Cool 

Cool 

Cool 

Huiuiny 

Time 

14 days 

14 days 

14 days 

7 days 

14 days 

6 months 

28 days 

Immediate 

6 months 

7 days 

n e i u 1 

Parameters 

locat ion, boring 

log, FID/PID 

reading, visual 

classif ication, 

note of obvious 

staining or odor 
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TABLE ONE: Site investigation Sampling Summary 
Fansteel, inc. 

Matrix 

Ground 

Water 

Parameter 

VOCs 

P b & C d 

Ta 

EPA SW-

846 Method 

5030 / 
8260A 

3 0 0 1 / 3 0 2 0 / 

6 0 1 0 / 7 0 0 0 

Series 

Sample 

Collection 
Points 

9 

Monitoring 

Wells 

Min imum 

Number of 

Samples 

9 

Number of 

Field 

Duplicates 

1 

fvlb/ivlSu 

Samples 

1 

Number di i i i 

Type of 

Sample 

Containers 

three glass 

40-mL vials 

t w o 500-

mL plastic 

t w o 500-

mL plastic 

r iebui vai iui i 
Method 

Cool, HCI 

Cool, HNO3 

Cool, HNO3 

1 l U I U I I I ^ 

Time 

14 days 

6 months 

6 months 

Parameters 

locat ion, 

conduct iv i ty , 

pH, 

temperature, 

water level 
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TABLE ONE: Site Investigation Sampling Summary 
Fansteel, Inc. 

Matrix 

Creek 

Sediment 

Parameter 

VOCs 

Percent 

Moisture 

Ta . 

^ i23 TAL 

Metals 

SPLP Pb 

pH 

Chi 

PNAs 

PCBs 

Pesticides 

EPA SW-

846 Method 

5035 / 

8 2 6 0 A 

7.3.3.1.5 

3 0 5 0 / 

6 0 1 0 / 7 0 0 0 

Series . 

1 3 1 2 / 7 4 2 1 

9045 

9012 

8 3 1 0 

8 0 8 2 

8081 

Sample 

Collection 

Points 

3 Creek 

Bot tom 

Locations 

•i 

( 

Min imum 

Number of 

Samples 

1 • t 

• ( • 
i \ 

6 

Number of 
Field 

Duplicates 

1 

MS/MSD 

Samples 

1 

Number and 

Type of 

Sample 

Containers 

t w o , pre-

weighed 4 0 

mL glass 

vials 

one, pre-

weighed 2-

oz glass jar 

one, 2- or 4 

oz glass jar 
only collect 

if sample 
efferveces 

one 4-oz 
glass jar 

one 4-oz 

glass jar 

one 4-oz 

glass jar 

one 4-oz 

glass jar 

one 4-oz 

glass jar 

f reservai ion 

Method 

5 mL 

distil led H jO 

w i th 5 9 

NaHS04 

and stir bar 

25 mL 

CH3OH 

Cool 

Cool 

Cool 

Cool 

Cool 

Cool 

r iului i iy 

Time 

14 days 

14 days 

14 days 

7 days 

6 months 

6 months 

(except Hg 

is 28 days) 

28 days 

immediate 

14 days 

14 days 

1 ^ ! . 1 J 
1 I C I U 

Parameters 

locat ion, 

presence of 
water, FID/PID 

reading, note 
of obvious odor 

or staining 
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TABLE ONE: Site Investigation Sampling Summary 
Fansteel, Inc. 

Matrix Parameter EPA SW-

846 Method 

Sample 

Collection 
Points 

Min imum 

Number of 

Samples 

Number of 

Field 

Duplicates 

MS/MSD 

Samples 
Number and 

Type of 

Sample 

Containers 

Preservation 

Method 

i-ioiaing 

Time 
r ie ia 

Parameters 

Ditch 

Sediment 

VOCs 
5035 / 

8260A 

Percent 

Moisture 
7 .3 .3 .1 .5 

Ta 

23 TAL 

Metals 

' 3 0 5 0 / 

6 0 1 0 / 7 0 0 0 

Series > 

SPLP Pb 1 3 1 2 / 7 4 2 1 

pH 9045 

CN 9012 

PNAs 8 3 1 0 

PCBs 8082 

One Ditch 

Locaiton 

t w o , pre-

weighed 4 0 

mL glass 

vials 

5 mL 

distil led H jO 

w i t h 5 g 

NaHS04 

and stir bar 

14 days 

one, pre-
weighed 2-
oz glass jar 

25 mL 

CH3OH 

one, 2- or 4 
oz glass jar 
only collect 

i f sample 
efferveces 

Cool 

one 4-oz 
glass jar 

Cool 

one 4-oz 

glass jar 
Cool 

one 4-oz 

glass jar 
Cool 

one 4-oz 

glass jar 
Cool 

one 4-oz 

glass jar 
Cool 

14 days 

14 days 

7 days 

6 months 

6 months 

(except Hg 

is 28 days) 

locat ion, 

presence of 
water, FID/PID 
reading, note 

of obvious odor 

or staining 

28 days 

immediate 

14 days 

14 days 
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TABLE ONE: Site Investigation Sampling Summary 
Fansteel, Inc. 

1 Matr ix 

Field Blanks 

1 (Water) 

Parameter 

VOCs 

Ta 

Pb & Cd-

23 TAL 
Metals 

-

• SPLP Pb 

CN 

PCBs 

Pesticides 

PNAs 

EPA SW-
8 4 6 Method 

5 0 3 0 / 

8260A 

3 0 1 0 / 3 0 2 0 / 

6Q10/ 7 0 0 0 

Series 

1 3 1 2 / 7 4 2 1 

9012 

8082 

8081 

8310 

Sample 
Collection 

Points 

distilled 

water 

poured over 

a clean 

sampling 

instrument 

(e.g. split 

spoon or 

bailer) 

Min imum 
Number of 
Samples 

One sample 

per day for 

each of the 

pardm^ters 

t h a t t h e 

samples 

collected on 

that day 

wil l also be 

analyzed for 

Number of 

Field 
Duplicates 

N/A 

iv ib/MSu 
Samples 

N/A 

Note: do not submit 

sample if submit t ing 23 

TAL Metals sample 

N/A N/A 

Number ana 

Type of 

Sample 

Containers 

3 - 4 0 mL 

vials 

t w o 500-

mL plastic 

t w o 500-

mL plastic 

t w o 500-

mL plastic 

2 , 1L amber 

2, 1L amber 

Preservailon 

Method 

Cool 

Cool, HNO3 

Cool, HNO3 

Cool, NaOH 

Cool 

r ioiding 
Time 

14 days 

6 months 

6 months 

28 days 

14 days 

r ie iu 1 

Parameters 1 
1 

1 

N/A 
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TABLE ONE: Site Investigation Sampling Summary 
Fansteel, Inc. 

Matrix 

Trip Blanks 
(Water) 

Parameter 

VOCs 

EPA SW-
846 Method 

8260A 

Sample 
Collection 

Points 

prepared by 
analytical 
laboratory 

using 
deionized 

water 

Minimum 
Number of 
Samples 

One sample 
per day 

Number of 
Field 

Duplicates 

N/A 

MS/MSD 
Samples 

N/A 

Number and 
Type of 
Sample 

Containers 

40 mL vial 

Preservation 
Method 

HCI 

Holding 
Time 

14 days 

rieid 
Parameters 

N/A 

Carlson Environmental Inc. Page 6 of 6 



TABLE TWO: Soil and Sediment Action Levels -VOCs 
Fansteel, Inc. 

All concentrations are expressed in milligrams per kilogram (mg/kg) 

ANALYTE 

Acetone 
Eenzene 
Bromobenzene 
Eromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
r-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
Dibromochloromethane 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
Dibromomethane 
" ,2-Dichlorobenzene 

\ ' ,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
',1-Dichloroethane 
" ,2-Dichloroethane 
•|,1-Dichloroethene 
cis-1,2-Dichloroethene 
lrans-1,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropane 
cis-1,3-Dichlropropene 
trans-1,3-Dichlropropene 
Diisopropyl ether 
Ethylbenzene 
Hexachlorobutadiene 
2-Hexanone 
Isopropylbenzene 
4-lsopropyltoluene 
Methyl iodine 
VIethylene chloride 
4-Methyl-2-pentanone 

ACTION LEVEL' 

16 
0.03 

detect 
detect 

0.6 
0.8 

detect 
detect 
detect 
detect 
detect 

9 
0.07 

1 
detect 

0.6 
detect 
detect 
detect 

0.4 
0.002 

0.0004 
detect 
17.0 

detect 
2.0 

detect 
23 

0.02 
0.06 
0.4 
0.7 

0.03 
0.004 
detect 
detect 

20 (sum of cis- and trans-) 

detect 
13 

detect 
detect 
detect 
detect 
detect 
0.02 

detect 

REPORTING 

LIMIT ̂  

0.025 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.01 

0.005 
0.005 
0.005 
0.005 
0.01 
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TABLE TWO: Soil and Sediment Action Levels -VOCs 
Fansteel, Inc. 

All concentrations are expressed in milligrams per kilogram (mg/kg) 

ANALYTE 

Methyl-tert-butyl-ether 

|Mapthalene 

|n-Propylbenzene 

Styrene 

11,1,1,2-Tetrachloroethane 

11,1,2,2-Tetrachloroethane 

Tetrachloroethene 

iToluene 
| l ,2,3-Trichlorobenzene 

| l ,2,4-Trichlorobenzene 

1,1,1-Trichloroethene 

1,1,2-Trichloroethane 

•Trichloroethene 

Trichlorofluoromethane 

1,2,3-Trichloropropane 
1,1,2-CI3-1,2,2-F3ethane 

1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

Vinyl acetate 

Vinyl chloride 

Total xylenes 

ACTION LEVEL' 

detect 

84 

detect 
4 

detect 

detect 

0.06 

12 

detect 
5 

2 

0.02 

0 .06 

detect 

detect 

detect 

detect 

detect 

10.0 

0.01 

150 

REPORTING 

LIMIT ^ 

0 .005 

0 .005 

0.005 

0.005 

0 .005 

0 .005 

0.005 

0.005 

0.005 I 
0.005 

0.005 

0 .005 

0.005 
0 .005 

0 .005 

0 .005 

0 .005 

0 .005 
0 .005 

0 .005 

0.01 

' Action Level represents the most stringent of the TACO Tier 1 remediation objectives for 

industrial/commercial properties with Class 1 ground water. 

^ Reporting Limit represents the analytical laboratory reporting limit (refer to GLA's QAPP for 
more infonnation). 

detect - Since a TACO Tier 1 remediation objective has not been established, the reporting 

limit will be applied as the action level. 
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TABLE THREE: Soil and Sediment Action Levels -TAL Metals/Ta/CN 
Fansteel, Inc. 

All concentrations are expressed in milligrams per kilogram (mg/kg) 

ANALYTE 

Aluminum 

Arsenic 

Ant imony 
Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 
Mercury 

Nickel 

Potassium 

Selenium 
Silver 

Sodium 

Tantalum 

Thallium 

Vanadium 

Zinc 

ACTION LEVEL ̂  

detect 

3 

5 
260 

1 

1.0 

detect 

28 

12,000 

330 

detect 

4 0 0 
detect 

8 ,700 

0.01 

20 

detect 
2.4 

0.24 

detect 

detect 

1.6 

980 
1,000 

REPORTING LIMIT ^ 

10 

2.5 

5.0 

25 

0 .50 

0 .50 

10 
0 .50 

2.5 

2.5 

2.5 

2.5 

10 

2.5 

0.01 

2.5 

10 
0 .50 

2.5 

10 

5.0 

1.6 

2.5 
25 

4,100 0.25 pvT 

I 0.0075 I 0.0075 fSPLP Lead 

Action Level represents the most stringent of the TACO Tier 1 remediation objectives for 
industrial/commercial properties with Class f ground water. 

•" Reporting Limit represents the analytical laboratory reporting limit (refer to GLA's QAPP for 
more infonnation). 

detect - Since a TACO Tier 1 remediation objective has not been established, the reporting 
limit will be applied as the action level. 
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TABLE FOUR: Soil and Sediment Act ion Levels - PNAs 
Fansteel, Inc. 

All concentrations are expressed in milligrams per kilogram (mg/kg). 

ANALYTE 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo[a]anthracene 

Benzo[a]pyrene 

Benzo(b]fluoranthene 

Benzo [g, h, i] perylene 

Benzo[k]fluoranthene 

Chrysene 

Dibenzo[a,h]anthracene 

Fluoranthene 

Fluorane 

{lnderio[ 1,2,3cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

ACTION LEVEL ̂  

570 

detect 

12,000 

2 

0.8 

5 

detect 

49 

160 

0.8 

4 ,300 

560 

8 

84 

detect 

4 ,200 

REPORTING LIMIT ^ 

0.2 

0 .0087 

0 .0087 

0 .0087 

0 .0087 

0 .0087 

0 .0087 

0 .0087 

0 .0087 

0 .0087 

0 .0087 

0 .0087 

0 .0087 

0 .0087 

0 .0087 

0 .0087 

' Action Level represents the most stringent of the TACO Tier 1 remediation objectives for 

industrial/commercial properties with Class I ground water. 

^ Reporting Limit represents the analytical laboratory reporting limit (refer to GLA's QAPP for 
more information). 

detect - Since a TACO Tier 1 remediation objective has not been established, the reporting 

limit will be applied as the action level. 
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TABLE FIVE: Sediment Act ion Levels - PCBs/Pesticides 
Fansteel, Inc. 

All concentrations are expressed in milligrams per kilogram (mg/kg). 

11 

ANALYTE 

Uldr in 

ijIpha-BHC 

jljeta-BHC 

delta-BHC 

ijamma-BHC (Lindane) 

Chlordane 

4,4 ' -DDD 

4,4'-DDE 

4-,4'-DDT 

Dieldrin 

Endosulfan 1 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Heptachlor 

Heptachlor epoxide 

Methoxychlor 

Aroclor 1016 

lAroclor 1260 

Aroclor 1221 ̂  

Aroclor 1232 ̂  

Aroclor 1 2 4 2 ^ 

Aroclor 1 2 4 8 ^ 

Aroclor 1254 ^ 

Toxaohene 

ACTION LEVEL ' 

0.3 

detect 

detect 

detect 

detect 

4 

16 

17 

17 

0 .0013 

18 

18 

detect 

1 

detect 

detect 

1 

160 

detect 

detect 

detect 

detect 

detect 

detect 

detect 

5.2 

REPORTING LIMIT ^ 

0 .0010 

0 .0010 

0 .0010 

0 .0010 

0 .0010 

0.02 

0 .0060 

0.0020 

0 .0060 

0 .0020 

0 .0020 

0 .0020 

0 .0060 

0 .0020 

0 .0060 

0 .0010 

0 .0010 

0.02 

0 .025 

0 .025 

0.025 

0 .025 

0.025 

0.025 

0.025 

0 .08 

^ Action Level represents the most stringent of the TACO Tier 1 remediation objectives for 

industrial/commercial properties with Class I ground water. 

^ Reoorting Limit represents the analytical laboratory reporting limit (refer to GlA's QAPP for 

more infomnation). 

^ This compound is a multi-component analyte. The limits for this analyte are based on the 

lowest concentration at which pattern recognition can be performed. 

cetect - Since a TACO Tier 1 remediation objective has not been established, the reporting 

limit will be applied as the action level. 
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TABLE SIX: Ground Water Action Levels -VOCs 
Fansteel, Inc. 

All concentrations are expressed in milligrams per liter (mg/L) 

•w 

ANALYTE 

Acetone 

Benzene 

Bromobenzene 

Bromochloromethane 

Bromodichlromethane 
Bromoform 

Bromomethane 

2-Butanone 

n-Butylbenzene 

sec-Butylbenzene 

tert-Butylbenzene 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 
Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

Dibromochloromethane 

1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane 

Cibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 
ICichlorodifluoromethane 
1,1-Dichloroethane 

1,2-Dichloroethane 

1,1 -Dichloroethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 
1,2-Dichloropropane 

1,3-Dichloropropane 

2,2-Dichloropropane 

1,1 -Dichloropropane 

cis-1,3-Dichlropropene 

trans-1,3-Dichlropropene 

Diisopropyl ether 

Ethylbenzene 

Hexachlorobutadiene 

2-Hexanone 

Isopropylbenzene 

4-lsopropyltoluene 

Methyl iodine 

Methylene chloride 

4-Menthyl-2-pentanone 

ACTION LEVEL ' 

0.7 

0 .005 

detect 

detect 

0 .00002 

0 .0002 

detect 

detect 

detect 

detect 

detect 
0.7 

0 .005 

0.1 

detect 
0 .00002 

detect 

detect 

detect 

0 .14 

0 .0002 
0 .00005 

detect 

0.6 

detect 

0 .075 
detect 

0.7 

0 .005 

0 .007 

0.07 

0.1 

0 .005 

detect 

detect 

detect 
0 .001 

(sum of cis- and trans-) 

detect 

0.7 

detect 

detect 

detect 

detect 

detect 

0 .005 

detect 

REPORTING LIMIT ^ 

0.01 

0 .002 

0 .002 

0 .002 

0 .002 

0 .002 

0 .002 

0.01 

0 .002 

0 .002 

0 .002 

0 .002 

0 .002 

0 .002 

0 .002 
0 .002 

0 .002 

0 .002 

0 .002 

0 .002 

0 .002 

0 .002 

0 .002 

0 .002 

0 .002 

0 .002 
0 .002 
0 .002 

0 .002 

0 .002 

0 .002 

0 .002 

0 .002 

0 .002 

0 .002 

0 .002 

0 .002 

0 .002 

0 .002 

0 .002 

0 .002 

0.01 

0 .002 

0 .002 ! 

0 .002 

0 .002 

0.01 
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TABLE SIX: Ground Water Action Levels -VOCs 
Fansteel, Inc. 

All concentrations are expressed in milligrams per liter (mg/L) 

ANALYTE 

Methyl-tert-butyl ether 
Napthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1 -Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,1,2-CI3-1,2,2-F3ethane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl acetate 
Vinyl chloride 
Total xylenes 

ACTION LEVEL ^ 

detect 
0.0035 
detect 

0.1 
detect 
detect 
0.005 

1.0 
detect 

0.1 
0.2 

0.005 
0.005 
detect 
detect 
detect 
detect 
detect 

7.0 
0.002 
detect 

REPORTING LIMIT ^ 

0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 j 
0.01 

0.002 
0.002 

' Action Level represents the most stringent of the TACO Tier 1 remediation objectives for 
industrial/commercial properties with Class I ground water. 

" Reporting Limit represents the analytical laboratory reporting limit (refer to GLA's QAPP for 
more information). 

detect - Since a TACO Tier 1 remediation objective has not been established, the reporting 
limit will be applied as the action level. 
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TABLE SEVEN: Ground Water Action Levels -TAL IVIetals/Ta/CN/PCBs 
Fansteel, Inc 

All concentrations are expressed in milligrams per liter (mg/L) 

ANALYTE 

Aluminum 

Arsenic 

Ant imony 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 
Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Aroclor 1016 
Aroclor 1260 

Aroclor 1221 ^ 

Aroclor 1232 •* 

Aroclor 1242 " 

Aroclor 1248 •" 

Aroclor 1254 ^ 

Potassium 

Selenium 
Silver 

SJodium 

Tantalum 

Thallium 

Vanadium 

Zinc 

ACTION LEVEL' 

detect 

0.05 

0 .006 

2 

0 .004 

0.005 

detect 

0.1 

1 
0.65 

5 

0 .0075 

detect 
0.15 

0 .002 

0.1 

detect 
detect 

detect 

detect 

detect 

detect 

detect 

detect 

0.05 
0.05 

detect 

detect 

0 .002 

0 .049 

5 

REPORTING LIMIT ^ 

0 .20 

0 .050 

0 .006 

0 .50 

0 .004 

0.005 

0 .20 

0 .010 

0 .050 

0 .050 

0 .050 

0 .0075 

0 .20 

0 .050 

0 .0020 

0 .050 

0 .0005 

0 .0005 

0 .0005 

0 .0005 
0 .0005 

0 .0005 

0 .0005 

0 .20 

0 .010 
0 .050 

0 .20 

0 .50 

0 .002 

0 .049 

^ 0 .50 

' Action Level represents the most stringent of the TACO Tier 1 remediation objectives for 
industrial/commercial properties with Class I ground water. 

^ Reporting Limit represents the analytical laboratory reporting limit (refer to GLA's QAPP for 
more information). 

^ This compound is a multi-component analyte. The limits for this analyte are based on the 
lowest concentration at which pattern recognition can be performed. 

detect - Since a TACO Tier 1 remediation objective has not been established, the reporting 
limit will be applied as the action level. 
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TABLE EIGHT: Site Investigation - Estimated Schedule of Tasks 

Fansteel, Inc. 
North Chicaao. iiiinois 

Activity Time 
Frame 

Site Investigation Preliminary 

Activities 

Reserve GeoProbe and Personnel 3 Weeks 

Order Sampling Containers 2 Weeks 

Mark Site Utilities 2 Weeks 

Site Investigation Field 

Activities 

Week : Week 

1 \ 2 

Week i Week : Week ; Week : Week ; Week : 

3 \ A \ 5 \ 6 \ 7 \ B \ 

^^M 
: i i ; ; 

: • ; ; : ; ; 

i ; i I i ! 

1 i 1 i 1 i 

Boring and Well Installation 8 Days I ^ ^ ^ H I ; : i i 

Well Development 3 Days ^ 1 1 1 ^ 
' . ' • ' . : - . ' : • . : ' . 

Creek Sampling 2 Days : ^ ; i : • : i i 
; : ; : ; • ; : i 

Well Sampling 1 Day i ^ i i : P i 
: ; ; , • • . ; •• .- : 

Topographic Survey 2 Days ; i : ! i : H ! : 
: ; : j ; ; ; j ; 
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TABLE EIGHT: Site Investigation - Estimated Schedule of Tasks 

Fansteel, Inc. 
North Chicsgo, Illinois 

A c t i v i t y T ime Durat ion \ Week : Week ^ Week i Week : Week Week : Week \ Week : Week : Week i Week \ Week : Week Week \ Week ; 

Frame \ 4 i 5 1 6 \ 7 \ 8 ^ 9 ! 10 | 11 ; 12 : 13 ; 14 1 IB | 16 i 17 | 18 ; 

Site Investigation Laboratory Analysis 

Receipt of Final Lab Results 1 ; ! 1 : ^ i I 1 1 • 1 i i i i i 

Data Evaluation 

• ; { ; ; { : ^ • ; : • • : ; 

; : ; • : 1 ; : : ; ; • • ' •. 

Design Extent of Contamination Investigation 4 Weeks ^ ^ ^ ^ ^ ^ H ^ ^ ^ H H H 
i : i i i ; ! i : ' i : i : ; ; 
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TABLE EIGHT: Site Investigation - Estimated Schedule of Tasks 

Fansteel, Inc. 
North Chicago, liliriols 

Activity Time Duration | Week I Week: Week \ Week 
Frame i 19 i 20 ; 21 ; 22 

Extent of Contamination 

Preliminary Activities 

Reserve GeoProbe and Personnel 3 Weeks H H H I H ^ ^ 
; : ; • 

Order Sampling Containers 2 Weeks I H ^ ^ H H 
; ; ; . 

Mark Site Utilities 2 Weeks M l V B I 

Extent of Contamination 

Investigation 

Field Activities 6 Weeks ^ H i 

Receive Laboratory Analysis 5 Weeks 2 Weeks i i ; : 

Evaluate Laboratory Results 3 Weeks 1 

Revise Tier 2/Tier 3 Analyses 4 Weeks i i : ; 
1 ! . • 

Week 
23 

Week : Week : Week \ Week ; Week : Week Week ^ Week \ Week i Week Week \ Week ] 
24 i 25 : 26 27 1 28 i 29 30 | 31 1 32 i 33 ! 34 i 35 j 

: i i ; ! : ! ; ; ^ j 

; : ; : . ; ; ; : : ; 
' \ \ ] \ • ] \ ] : \ ] 

! : i ; 1 • 1 [ ^ \ i 

• : = • ; • : • • : • • 

^ ^ H i ^ ^ ^ k H 
; • ; • : : • : . • ! = 

: - ; : : • ! ; : i ; 

Page 3 of 4 



TABLE EIGHT: Site Investigation - Estimated Schedule of Tasks 

Fansteel, Inc. 
North Chii:ciuo, lliiiiuis 

Act iv i ty 

Report Preparation 

Time 

Frame 

Duration 

Site Drawings, Boring Logs, etc. 4 Weeks 

Summarize Lab Results 4 Weeks 

Site Investigation Report (draft) 6 Weeks 

Site Investigation Report (final) 3 Weeks 
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APPENDIX C 

CEI SOPs 
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List of SOPs submitted with QAPP 
Fansteel, Inc. 

North Chicago, Illinois 

SOP ID# 

F\/V-
Fi/V-
Fi/V-
F'/V-
F'A/-
F'.V-
FW-
FW-
FW-
FW-
FW-
FW-

S- 001 
S- 005 
S- 006 
S- 007 
C- 004 
C- 006 
C- O i l 
E- 003 
R- 001 
R- 002 
R- 003 
a -005 

Name Version Revison Date 

Soil Sampling - General 
Ground Water Monitoring Well Installation 
Ground Water Monitoring Well Development 
Sampling Equipment - Decontamination 
Sediment Sampling 
Ground Water Sampling - General 
Field Sample Collection for Method 5035 
QED FC4000 - Use and Calibration 
Completing Soil Boring Logs 
Completing Well Installation Logs 
Chain-of-Custody Procedures 
Data Validation 

2.0 
2.0 
2.0 
2.0 
2.0 
1.0 
1.0 
1.0 
2.0 
2.0 
2.1 
1.0 

May 17, 1999 
October 19, 1998 
October 19, 1998 
November 18, 1998 
May 27, 1999 
October 20, 1998 
June 3, 1999 
June 1, 1999 
August 24, 1998 
August 25, 1998 
May 26, 1999 
June 1, 1999 

Ml 



CEI STANDARD OPERATING PROCEDURES 

Soil Sampling - General Page 1 

SOP # FW-S-OOl REVISION DATE: October 22, 1998 

1.0 Scop<; and Application 

The purpose of this standard operating procedure 
(SOP) i.s :o describe the procedures for the 
CO (lection of representative soil samples. Analysis of 
sol samples may determine whether concentrations 
of specific pollutants exceed established action 
le>'els, or if the concentrations of pollutants present a 
risk to pi Wic health, welfare, or the environment. 

Tl-iese arc standard (i.e., typically applicable) 
operatir.E procedures which may be varied or 
changed is required, dependent upon site conditions, 
equipment limitations or limitations imposed by the 
procedur:. In all instances, the ultimate procedures 
eniployeil should be documented and associated 
with the final report. 

Mention of trade names or conunercial products 
dees not constitute U.S. Environmental Protection 
Agency (EPA) or Carlson Environmental, Inc. (CEI) 
endorsement or recommendation for use. 

2.0 Method Summary 

Soil samoles may be collected using a variety of 
methods and equipment. The methods and 
ecuipmeat used are dependent on the depth of the 
desired sample, the type of sample required 
(disturbed vs. undisturbed), and the soil type. Near-
surface soils may be easily sampled using a spade, 
trowel, and scoop. Sampling at greater depths may 
be- perfoixned jsing a hand auger, continuous flight 
auger, a Tier, a split-spoon, or, if required, a 
backhoe 

3.0 Sample Preservation, Containers, Handling 
and Stoi-age 

Chemicd preservation of solids is not generally 
recoratnjnded. Samples should, however, be cooled 
and protjcled fi-om sunlight to minimize any 
pî tentia] rEacfion. 

If field preservation for VOCs is to be conducted in 
accordance with EPA Method 5035, please refer to 
CEI SOP ̂  FW-C-011 for additional information. 

4.0 Potential Problems 

There are two primary interferences or potential 
problems associated with soil sampling. These 
include cross contamination of samples and 
improper sample collection. Cross contamination 
problems can be eliminated or minimized through 
the use of dedicated sampling equipment. If this is 
not possible or practical, then decontamination of 
sampling equipment is necessary. Improper sample 
collection can involve using contaminated 
equipment, disturbance of the matrix resulting in 
compaction of the sample or inadequate 
homogenization of the samples where required, 
resulting in variable, non-representative results. 

5.0 Equipment/Apparatus 

Soil sampling equipment includes the following: 

Sampling plan 
Maps/plot plan 
Safety equipment, as specified in the 
Health and Safety Plan 
Survey equipment 
Tape measure 
Survey stakes or flags 
Camera and fihn 
Stainless steel, plastic, or other 
appropriate homogenization bucket, bowl 
or pan 
Appropriate size sample containers 
Ziplock plastic bags 
Logbook 
Labels 
Chain of Custody records and seals 
Field data sheets 
Cooler(s) 
Ice 
Venniculite 
Decontamination supplies/equipment 
Canvas or plastic sheet 
Spade or shovel 
Spatula 
Scoop 
Plastic or stainless steel spoons 
Trowel 
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Continuous flight (screw) auger 
Bucket auger 
Post hole auger 
Extension rods 
T-handle 
5-gram and 25-gram Encore"™ Samplers 
Appropriate supplies for EPA Method 
5035 analysis for VOCs 
Sampling trier 
Thin wall tube sampler 
Split spoons 
^'ehimeyer soil sampler outfit 
- Points 
- Drive head 
- Drop hammer 
- Puller jack and grip 
Bacldioe 

6.0 Reagents 

Reagents are not used for the preservation of soil 
samples. Decontamination solutions are specified in 
the San: p ling Equipment Decontamination SOP # 
F\V-S-CC7 ;and the site specific work plan. 

7.0 PROCEDURES 

7.1 Preparation 

1. Detejinine the extent of the sampling effort, the 
sampling methods to be employed, and the types 
and emounts of equipment and supplies required. 

2. Obtain necessary sampling and monitoring 
equipment, 

3. Deccntaminate or pre-clean equipment, and 
ensu;-e that it is in woiking order. 

4. Prepare schedules, and coordinate with staff, 
client, and regulatory agencies, if appropriate. 

5. Perforra a general site survey prior to site entry 
in accordance with the site specific Health and 
Safe-7 Plan. 

6. Use stakes, flaggmg, or buoys to identify and 
mark all sampling locations. Specific site factors. 

including extent and nature of contaminant 
should be considered when selecting sample 
location. If required, the proposed locations may 
be adjusted based on site access, property 
boundaries, and surface obstructions. All staked 
locations will be utility-cleared by the property 
owner prior to soil sampling. 

7.2 Sample Collection 

7.2.1 Surface Soil Samples 

Collection of samples fi"om near-surface soil can be 
accomplished with tools such as spades, shovels, 
trowels, and scoops. Surface material can be 
removed to the required depth with this equipment, 
then a stainless steel or plastic scoop can be used to 
collect the sample. 

This method can be used in most soil types but is 
limited to sampling near surface areas. Accurate, 
representative samples can be collected with this 
procedure depending on the care and precision 
demonstrated by the sample team member. A 
stainless steel scoop, lab spoon, or plastic spoon will 
suffice in most other applications. The use of a flat, 
pointed mason trowel to cut a block of the desired 
soil can be helpful when undisturbed profiles are 
required. Care should be exercised to avoid use of 
devices plated with chrome or other materials. 
Plating is particularly common with garden 
implements such as potting trowels. 
The following procedure is used to collect surface 
soil samples: 

1. Carefiilly remove the top layer of soil or debris 
to the desired sample depth with a pre-cleaned 
spade. 

2. Using a pre-cleaned, stainless steel scoop, plastic 
spoon, or trowel, remove and discard a thin layer 
of soil from the area which came in contact with 
the spade. 

3. If volatile organic analysis is to be performed 
> using Encore'™ samplers, refer to Section 

7.2.3.1. If volatile orgsmic analysis is to be 
performed using field preservation with Method 
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5035, refer to SOP # FW-C-011. If method 
5035 15 not to be used and volatile organic 
analysis is to be performed using Method 8260, 
transfer the sample directly into an appropriate, 
labeled sample container with a stainless steel 
lab spoon, or equivalent and secure the cap 
tightly. Place the remainder of the sample into a 
stainless steel, plastic, or other appropriate 
hom(){;enization container, and mix thoroughly 
to obtain a homogenous sample representative of 
the en:ire samplmg interval. Then, either place 
the sample ijito appropriate, labeled containers 
and secure the caps tightly; or, if composite 
samp lis are to be collected, place a sample from 
another sampling interval or location into the 
homo:?eiiization container and mix thoroughly. 
When compositing is complete, place the sample 
into appropriate, labeled containers and secure 
the caps tightly. 

7.2.2 Sampling at Depth with Augers and Thin Wall 
Tube Samplers 

This system consists of an auger, or a thin-wall tube 
sampler, i series of extensions, and a "T" handle. 
The auger is used to bore a hole to a desired 
sampling deptii, and is then withdrawn. The sample 
may be cDllected directly from the auger. If a core 
sample is to be collected, the auger tip is then 
rejilaced with a thin wall tube sampler. The system 
is then lowered down the borehole, and driven into 
the soil to the completion depth. The system is 
withdra\\n .and the core is collected from the thin 
Weill tube sampler. 

Several types of augers are available; these include: 
bucket t)pe, continuous flight (screw), and post-hole 
augers. Eiuckei: type augers are better for direct 
sample njcovery since they provide a large volume 
of sample in a short time. When continuous flight 
angers aie used, the sample can be collected directly 
frDm the flighis. The continuous flight augers are 
satisfactory for use when a composite of the 
complete soil column is desired. Post-hole augers 
have limited utility for sample collection as they are 
designee to ci:t through fibrous, rooted, swampy soil 
and cannot be used below a depth of three feet. 

The following procedure will be used for collecting 
soil samples with the auger: 

1. Attach the auger bit to a drill rod extension, and 
attach the "T" handle to the drill rod. 

2. Clear the area to be sampled of any siuface 
debris (e.g., twigs, rocks, litter). It may be 
advisable to remove the fu^t three to six inches 
of surface soil for an area approximately six 
inches in radius aroimd the drilling location. 
After reaching the desired depth, slowly and 
carefully remove the auger from boring. When 
sampling directly from the auger, collect the 
sample after the auger is removed from the 
boring and proceed to Step 10. 

3. Begin angering, periodically removing and 
depositing accumulated soils onto a plastic sheet 
spread near the hole. This prevents accidental 
brushing of loose material back down the 
borehole when removing the auger or adding 
drill rods. It also facilitates refilling the hole, 
and avoids possible contamination of the 
siuTOunding area. 

4. After reaching the desh-ed depth, slowly and 
carefully remove the auger from boring. When 
sampling directly from the auger, collect the 
sample after the auger is removed from the 
boring and proceed to Step 10. 

5. Remove auger tip from drill rods and replace 
with a pre-cleaned thin wall tube sampler. Install 
the proper cutting tip. 

6. Carefully lower the tube sampler down the 
borehole. Gradually force the tube sampler into 
soil. Care should be taken to avoid scraping the 
borehole sides. Avoid hammering the drill rods 
to facilitate coring as the vibrations may cause 
the boring walls to collapse. 

7. Remove the tube sampler, and tmscrew the drill 
rods. 

8. Remove the cutting tip and the core from the 
device. 
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9. Disca-d the top of the core (approximately 1 
inch), as this possibly represents material 
collected before penetration of the layer of 
concern. Place the remaining core into the 
appropriate labeled sample container. Sample 
homogenization is not required. 

10. If volatile organic analysis is to be performed 
using Encore"™ samplers, refer to Section 
7.2..'!. 1. If volatile organic analysis is to be 
perfoiined using field preservation with Method 
5035, refer to SOP # FW-C-011. If method 
5035 is not to be used and volatile organic 
analysis is to be performed using Method 8260, 
transfer the sample into an appropriate, labeled 
sample container with a stainless steel lab spoon, 
or equivalent, and secure the cap tightly. Place 
the remainder of the sample into a stainless steel, 
plastic, or other appropriate homogenization 
container, ;md mix thoroughly to obtain a 
homc'genous sample representative of the entire 
sampling interval. Then, either place the sample 
into Eppropriate, labeled containers and secure 
the caps tightly; or, if composite samples are to 
be collected, place a sample from another 
sampling interval into the homogenization 
container and mix thoroughly. 

When compositing is complete, place the sample 
into appropriate, labeled containers and sample 
into Jippropriate, labeled containers secure the 
cap.s tightly. 

11. If anDther sample is to be collected in the same 
hole, but at a greater depth, reattach the auger bit 
to the drill and assembly, and follow steps 3 
throi gh 11, making sure to decontaminate the 
auger and tube sampler between samples. 

\ l . Ab:andon the hole according to applicable State 
regj ations. Generally, shallow holes can simply 
be l^aciiiljed with the removed soil material. 

7.2.3 Sampling at Depth with a Trier 

The system consists of a trier, and a "T" handle. The 
aiger is driven into the soil to be sampled and used 
to extnict a core sample from the appropriate depth. 

The following procedure will be used to collect soil 
samples with a sampling trier: 

1. Insert the trier into the material to be sampled at 
a 0 to 45 angle from horizontal. This orientation 
minimizes the spillage of sample. 

2. Rotate the trier once or twice to cut a core of 
material. 

3. Slowly withdraw the trier, making sure that the 
slot is facing upward. 

4. If volatile organic analysis is to be performed 
using Encore"'̂ ** samplers, refer to Section 
7.2.3.1. If volatile organic analysis is to be 
performed using field preservation with Method 
5035, refer to SOP # FW-C-011. If method 
5035 is not to be used and volatile organic 
analysis is to be performed using Method 8260, 
transfer the sample into an appropriate, labeled 
sample container with a stainless steel lab spoon, 
or equivalent and secure the cap tightly. Place 
the remainder of the sample into a stainless steel, 
plastic, or other appropriate homogenization 
container, and mix thoroughly to obtain a 
homogenous sample representative of the entire 
sampling interval. Then, either place the sample 
into appropriate, labeled containers and secure 
caps tightly; or, if composite samples are to be 
collected, place a sample from another sampling 
interval into the homogenization container and 
mix thoroughly. When compositing is complete, 
place the sample into appropriate, labeled 
containers and secure the caps tightly. 

7.2.3.1 Encore"™ Sampling with a Trier 

This method should be used whenever volatile 
organic samplmg is to be conducted using Encore"'''*' 
samplers. The filled Encore''̂ ** samplers will be 
submitted to the laboratory. The laboratory will 
extract the sample from the Encore'™ sampler and 
conduct the preservation required by Method 5035. 

i-The Encore"''" samplers come in two sizes - 5 gram 
and 25 gram: One sampler of each size should be 
used per desired sample interval. The Encore"'"'* 
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sampler ccimes from the laboratory in a sealed silver 
foil-type bag that is resealable. 

1. Open the bag should and retrieve the two-piece 
sampler assembly. 

2. Attach the plunger portion of the assembly to the 
trier dedicated to Encore"™ sampling. This is 
achieved by pressing the spring mechanism 
down while loading the plunger assembly into 
the bo .torn of the trier. 

3. Press the trisr/assembly into the desired soil 
sampl'j until the plunger mechanism becomes 
viewa Die in the viewing holes located on the 
trier, fhe lowest viewing hole corresponds to 
the 5-;5ram sampler and the highest viewing hole 
corresponds to the 25-gram sampler. 

4. Cap the sampler and tighten the cap by screwing 
it clockwise. Press the spring mechanism to 
release the capped sampler from the trier. 

5. Place the capped sampler in the foil-type bag it 
was removed from and re-seal the bag. Write 
the sample information on the label attached to 
the beg. 

6. Place the bag in the sample cooler. 

Note: A (lr> weight sample needs to be submitted 
with the Jincore"'̂ '" samplers, for laboratory analysis. 
This sample should be placed in a 2-ounce or 4-
ounce ghiss jar and requires no preservative. 

7.2.4 Sanpling at Depth with a Split Spoon rBarreH 
Sampler 

Tlie procedure for split spoon sampling describes 
the collection imd extraction of undisturbed soil 
cores of 18 or 24 inches in length. A series of 
consecutive cores may be extracted with a split 
spoon sampler to give a complete soil column 
profile, or im auger may be used to drill down to the 
desired ciep'th for sampling. The split spoon is then 
diiven :c its samplmg depth through the bottom of 
the augured hole and the core extracted. 

When split spoon sampling is performed to gain 
geologic information, all work should be performed 
in accordance with ASTM D 1586-67 (reapproved 
1974). 

The following procediu-es will be used for collecting 
soil samples with a split spoon: 

1. Assemble the sampler by aligning both sides of 
barrel and then screwing the drive shoe on the 
bottom and the head piece on top. 

2. Place the sampler in a perpendicular position on 
the sample material. 

3. Using a well ring, drive the tube. Do not drive 
past the bottom of the head piece or compression 
of the sample will result. 

4. Record in the site logbook or on field data sheets 
the length of the tube used to penetrate the 
material being sampled, and the number of 
blows required to obtain this depth. 

5. Withdraw the sampler, and open by unscrewing 
the bit and head and splitting the barrel. The 
amoimt of recovery and soil type should be 
recorded on the boring log. If a split sample is 
desired, a cleaned, stainless steel knife should be 
used to divide the tube contents in half, 
longitudinally. This sampler is typically 
available in 2 and 3 Vi inch diameters. However, 
in order to obtain the required sample volume, 
use of a larger barrel may be required. 

6. Without distiu-bing the core, transfer it to 
appropriate labeled sample container(s) and seal 
tightly. 

7.2.5 Sampling at Depth with a GeoProbe Sampler 

The following procediu-es will be used for collecting 
soil samples with a GeoProbe: 

1. The drilling contractor will assemble the sampler 
^ - which includes either a 24-inch or 48-inch long 

cellulose acetate butyrate (CAB) sampling 
sleeve. 
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2. Place the sampler in a perpendicular position on 
the sanple material. 

3. Using the GeoProbe hydrauUc system, drive the 
tube Do not drive past the bottom of the head 
piece or compression of the sample will result. 

4. Record in trie site logbook or on field data sheets 
the leigth of the tube used to penetrate the 
material being sampled. 

5. The GeoProbe contractor will withdraw the 
samp' er. The CAB sleeve will be slit open to 
expose the soil sample, using a razor-blade type 
of utility/ knife. The amoimt of recovery and soil 
type 'hould be recorded on the boring log. If a 
split sample is desired, a cleaned, stainless steel 
knife should be used to divide the tube contents 
in half, longitudinally. 

6. Without disturbing the core, transfer it to 
apprcpriate labeled sample container(s) and seal 
tightly. 

7.2.6 Teiit Pit/Trench Excavation 

Tliese re atively large excavations are used to 
remove sections of soil, when detailed examination 
of soil characteristics (horizontal, structure, color, 
etc.) are required. It is the least cost effective 
samplinf; method due to the relatively high cost of 
backhoe operation. 

The followmg procedmres will be used for collecting 
soil samples from test pit/trench excavations: 

1. Prior to any excavation with a backhoe, it is 
important to ensure that aU sampling locations 
are clear of utility Unes, subsurface pipes and 
poles (subsurface as well as above siuface). 

2 Using the backhoe, a trench is dug to 
appraximately three feet in width and 
approximately one foot below the cleared 
sampling location. Place excavated soils on 
plastic sheets. Trenches greater than five feet 
deep must be sloped or protected by a shoring 
system, as required by OSHA regulations. 

3. A shovel is used to remove a one to two inch 
layer of soil from the vertical face of the pit 
where sampling is to be done. 

4. Samples are taken using a trowel, scoop, or 
coring device at the desired intervals. Be sure to 
scrape the vertical face at the point of sampling 
to remove any soil that may have fallen from 
above, and to expose fresh soil for sampling. In 
many instances, samples can be collected 
directly from the backhoe bucket. 

5. If volatile organic analysis is to be performed 
using Encore"™ samplers, refer to Section 
7.2.3.1. If volatile organic analysis is to be 
performed using field preservation with Method 
5035, refer to SOP # FW-C-011. If method 
5035 is not to be used and volatile organic 
analysis is to be performed using Method 8260, 
transfer the sample into an appropriate, labeled 
sample container with a stainless steel lab spoon, 
or equivalent and secure the cap tightiy. Place 
the remainder of the sample into a stainless steel, 
plastic, or other appropriate homogenization 
container, and mix thoroughly to obtain a 
homogenous sample representative of the entire 
sampling interval. Then, either place the sample 
into appropriate, labeled containers and secure 
the caps tightly; or, if composite samples are to 
be collected, place a sample from another 
sampling interval into the homogenization 
container and mix thoroughly. When 
compositing is complete, place the sample into 
appropriate, labeled containers and secure the 
caps tightly. 

6. Abandon the pit or excavation according to 
applicable state regulations. Generdly, shallow 
excavations can simply be backfilled with the 
removed soil material. 

8.0 Calculations 

This section is not applicable to this SOP. 

1-9.0 Quality Assurance/Quality Control 
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There are no specific quality assurance (QA) file - P:\SOP\CEI_SOPS\SAMPLE\FW_S_001 .WPD 

activities which apply to the implementation of these 
procedure s. However, the following QA procedures 
apply: 

1. All data must be docmnented on field data sheets 
or within site logbooks. 

2. All instrumentation must be operated in 
accordance with operating instructions as 
supplied by the manufacturer, unless otherwise 
specil'ied in the work plan. Equipment checkout 
and calibration activities must occur prior to 
samp iing/operation, and they must be 
documented. 

10.0 Data Validation 

Tills section is not applicable to this SOP. 

11.0 Health and Safety 

MTien working with potentially hazardous materials, 
follow L .S. EPA, OSHA and corporate health and 
safety procedures. 
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1.0 Scope and Application 

The purpose of this standard operating procedure 
(SOP) is CO provide an overview of the methods 
used for j^oundwater monitor wells. Monitor well 
installation create permanent access for collection of 
samples to assess groundwater quality and the 
hydrogec logic properties of the aquifer in which 
contaminants may exist. Such wells should not alter 
the mediun": which is being monitored. 

The mosi; commonly used drilling methods are: the 
hcllow-.s :em auger, cable tool, and hydraulic rotary. 
Rotary i±-illing can utilize mud rotary or air rotary 
methods. 

Tliese an; standard (i.e., typically applicable) 
operatinj; procedures which may be varied or 
changed as required, depending on site conditions, 
equipment limitations, or limitations imposed by the 
procedures themselves. In all instances, the ultimate 
proceduies employed should be dociunented and 
described m the fmal report as well as in logbooks. 

Mention of trade names or commercial products 
does not constitute United States Environmental 
Protection Agency (U.S. EPA) or Carlson 
Environmental, Inc. (CEI) endorsement or 
recommendation for use. 

2.0 Method Summary 

There is no ideal monitoring well installation 
method "or all conditions therefore, hydrogeologic 
conditio is at iJie site as well as project objectives 
must be considered before deciding which drilling 
method ;s appropriate. 

2 1 Hollow-Stem Angering and GeoProbing 

C'utsids di;3meters of hollow-stem augers generally 
range from 6 1/4 inches to 22 inches with 
corresponding inner diameters ranging from 2 1/4 
inches to 13 inches. Auger lengths are usually 5 feet 
which allows easy handling. However, lengths of 10 
or 20 fe:t may be used for deeper holes drilled with 
machines capable of handling the extended lengths. 

GeoProbe samplers range in length but are 
commonly used m 2-foot, 4-foot or 5-foot lengths. 
The sampler assembly is equipped with a cellulose 
acetate butyrate (CAB) sampling sleeve which can 
be cut upon to expose the sample core (similar to 
splitting open the split-spoon sampler). The inner 
diameters of the CAB sleeves are typically one or 
two inch diameters. The resulting borehole 
produced by the GeoProbe can very from two-
inches to approximately five inches in diameter. 

Formation samples can be taken in a number of 
ways, depending on the accuracy required. Cuttings 
may suffice for shallow depths but become less 
representative with depth, particularly below the 
water table. The most accurate samples are obtained 
with various coring devices, such as split spoons or 
Shelby tubes which can be used inside the augers. 
Continuous cores can also be taken with a thin-
walled tube which is inserted into the lowest auger 
and locked in place. The tube is retracted with a wire 
line and hoist after the hole has been advanced the 
length of the auger. A bottom plug in the cutting 
head or bit prevents cuttings from entering the 
augers until the first core sample is taken and the 
plug is knocked out. 

In unconsolidated material, the augers serve as a 
temporary casing and gravel-packed wells can be 
constructed inside the augers and then the augers 
withdrawn. Well development is usually less 
difficult than with wells drilled by the mud rotarj' 
method because a bentonite drilling fluid is not 
normally used. 

2.2 Cable Tool Drilling 

Cable tool drilling is a percussion method in which a 
bit, attached to a drilling string, is lifted and 
dropped. The drilling sfring, consists (bottom to top) 
of the bit, drill stem, drilling jars, socket, and wire 
cable. A walking beam on the drilling rig provides 
the lifting and droppmg motion to the wire cable and 
hence to the drilling string. The repeated action 
breaks or loosens the formation material which 
mixes with formation water or water added to the 
hole by the operator to form a slurry. The slurry 
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facilitate.J removal of the cuttings which are 
periodicclly removed from the hole with a bailer. In 
unconsolidated formations, steel casing must be 
driven or pushed into the ground as the drilling 
progresses in order to prevent hole collapse. A 
hardenec steel drive shoe on the bottom end of the 
casing prevents damage during driving. A well may 
then be constructed mside the steel casing and the 
casing pulled back. In consolidated formations, the 
casing may be driven through the weathered zone, 
ard seated ui solid rock. The hole below the casing 
may a remain open or may be fitted with a smaller 
diameter inner casing and screen, depending on the 
sampling; requirements. Depending on formation 
material, extensive well development may often not 
be necessaiy. 

2.3 Ror£ o TyriWmg 

2.2.\ Mud Rotary Method 

Ir the mud rotary method the drill bit is rotated 
rapidly to cut the formation material and advance 
the bore 10le. The drill bit is attached to hollow 
diilling lods v/hich transfer power from the rig to 
the bit. In conventional rotary drilling, cuttings are 
removec. by pumping drilling fluid (water, or water 
ra ixed w ith bentonite or other additives) down 
through the drill rods and bit, and up the annulus 
between the borehole and the drill rods. The drilling 
fluid flows into a mud pit where the cuttings settle 
out and ±1 en is pumped back down the drill rods. 
The dril ing fluid also cools the bit and prevents the 
borehole from collapsing in unconsolidated 
formatic-ns. 

the well is constructed, extensive well development 
may be necessary in order to remove drilling fluid 
from the formation. 

2.3.2 Air Rotary Method 

The air rotary method uses air as the drilling fluid. 
Air is forced down the drill rods by an air 
compressor, escapes out of the bit and returns to the 
surface annular space between the hole wall and the 
drill string. Cuttings are moved out of the hole by 
the ascending air and collect around the rig. 
Cuttmgs are mixed and may not always be 
representative of the depth currently being drilled. 
In the conventional air rotary method, the drill string 
operates in a manner similar to that described for the 
mud rotary system. In a "hammer" or "down-the-
bole" air rotary method, the bit is pneumatically 
driven rapidly against the rock in short strokes while 
the drilling string slowly rotates. The use of air 
rotary methods are generally limited to consolidated 
and semi-consolidated formations. Casuig is often 
used in semi-consolidated formations and through 
the weathered portion of consolidated formations to 
prevent hole collapse. In environmental work, the 
air supply must be filtered to prevent introduction of 
contammation into the borehole. 

3.0 Sample Preservation, Containers, Handling 
and Storage 

Often, a primary objective of the drilling program is 
to obtain representative lithologic or environmental 
samples. The most common techniques for 
retrieving samples are: 

Sampling may be done from the cuttings but 
samples are generally mixed and the amount of fine 
material may not be accurately represented. Coring 
may be done ihrough the drill rods and bit if a 
coring tit (with a center opening big enough to 
allow piissage of the coring tube) is used. When 
drilling unconsolidated formations, a temporary 
surface or shallow casing may have to be installed in 
order to prevent cross-contammation, hole collapse, 
or wall erosicn by the drilling fluid. Casing (riser 
pipe), screen, and gravel pack are usually installed 
in the open hole or through the surface casing. Once 

In unconsolidated formations: 

Split spoon sampling, carried out 
continuously or at discrete intervals 
during drilling, as summarized in ASTM 
Method D-1586- 84, Split Barrel 
Sampling 

GeoProbe sampling using CAB sampling 
sleeves, carried out continuously or at 
discrete mtervals during drillmg 
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• Shelby tube sampling when an 
undisturbed sample is required from 
clayey or silty soils, especially for 
geotechnical evaluation or chemical 
analysis 

Cutting collection when a general 
lithologic description and approximate 
depths are sufficient 

In consolidated formations: 

Rock coring at continuous or discrete 
intervals 

• (Cutting collection when a general 
lithologic description and approximate 
depths are sufficient 

^̂ Tien collecting environmental samples, the amount 
of sample to be collected and the proper sample 
container type (i.e., glass, plastic), chemical 
pieserv ation, and storage requirements are 
dependent on the matrix being sampled and the 
paramet ;r(s) of interest. Sample preservation, 
containers, handling and storage for air and waste 
samples are discussed in the specific SOPs for the 
technique selected. 

4.0 Interferences and Potential Problems 

jAdvantEges and disadvantages of the various 
drilling methods are summarized below. 

4.1 Auger Drilling 

The advantages of auger drilling are: 

Relatively fast and inexpensive 

Because augers act as temporary casing, 
drilling fluids are not used resulting m 
reduced well development 

The di'!ad\>antages of auger drilling are: 

Very slow or impossible to use in coarse 
materials such as cobble or boulders 

• Cannot be used in consolidated 
formations and is generally limited to 
depths of approximately 100 feet in order 
to be efficient 

4.2 GeoProbing 

The advantages of GeoProbing are: 

Relatively fast and inexpensive 

Because GeoProbe rods act as temporary 
casing, drilling fluids are not used 
resulting in reduced well development 

The disadvantages of auger drilling are: 

Very slow or impossible to use in coarse 
materials such as cobble or boulders 

• Cannot be used in consolidated 
formations and is generally limited to 
depths of approximately 50 feet in order 
to be efficient 

4.3 Cable Tool Drilling 

The advantages of cable tool drilling are: 

• Relatively mexpensive with minimum 
labor requirements 

• The water table and water bearing zones 
are easily identified 

Driven casing stabilizes borehole and 
minimizes potential for cross-
contamination 

• Especially successful in drilling caving 
formations or formations containing 
boulders 

Accurate formation samples can usually 
be obtained from cuttings 

The disadvantages of cable tool drilling are: 
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Extremely slow rate of drilling 

• Necessity to drive casing may limit depth 
in large diameter holes. 

4.4 Rotary Drilling 

4.4.1 Mud Rotary Drilling 

The ad\'c ntages of mud rotary drilling are: 

Fast, more than 100 feet of borehole 
advimcement per day is common 

• Provides an open borehole, necessary for 
some types of geophysical logging and 
other tests 

The disadx'antages of mud rotary drilling are: 

Potential for cross-contamination of 
water- bearing zones 

Dril 1 cuttings may be mixed and not 
ciccurately represent lithologies at a given 
drilling depth 

Drilling mud may alter the groundwater 
chemistry 

Water levels can only be determined by 
constructing wells 

Drilling mud may change local 
Ijermeability of the formation and may not 
be entirely removed during well 
development 

Disposal of large volumes of drilling fluid 
imd cuttings may be necessary if they are 
contaminated 

4 4.2 Air Rotiirv Drilling 

The advantages of air rotary drilling are: 

Fast, more than 100 feet of borehole 
advancement a day is possible 

Preliminary estimates of well yields and 
water levels are often possible 

No drilling fluid to plug the borehole 

77?e disadvantages of air rotary drilling are: 

• Generally cannot be used in 
unconsolidated formations 

• In contaminated zones, the use of high-
pressure air may pose a significant hazard 
to the drill crew because of transport of 
contaminated material up the hole 

• Introduction of air to the groundwater 
could reduce concentration of volatile 
organic compounds 

5.0 Equipment/Apparatus 

The following equipment is necessary for the site 
geologist: 

Metal clipboard box case (container for 
well logs) 
Ruler 
Depth sounder 
Water level mdicator 
All required health and safety gear 
Sample collection jars 
Trowels 
Description aids (Munsell color chart, 
grain size charts, etc.) 
Logbooks 

Field logbooks, equipment and tools to install the 
well are normally provided by the drilling 
contractor. Equipment and tools to install the well 
are normally provided by the drillmg contractor. 

6.0 Reagents 

Reagents are not required for preservation of soil 
samples. Samples should, however, be cooled to 4° 

^ C and protected from simlight in order to minimize 
any potential reaction due to the light sensitivity of 
the sample. Decontamination of drilling equipment 
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should follow the Sampling Equipment 
Decontanination SOP # FW-S-007 and the site-
specific work plan. 

7.0 PROCEDURES 

Preparation of work plan including all of 
the above 

Preparation and execution of the drilling 
contract 

•w 

7.1 Preparation 

All drill tig and well installation programs must be 
planned ;md supervised by a professional 
geologisi/hydrogeologist. 

Tlie planning, selection and implementation of any 
monitor well installation program should include the 
following: 

Review of existing data on site geology 
and hydrogeology including publications, 
air photos, water quality data, and existing 
maps. These may be obtained from local, 
state or federal agencies. 

Assessment of the site to determine 
potential access problem for drill rig, 
locate water supply sources, establish 
equipment storage are, and observe 
outcrops 

• Perform utilities check, note location of 
underground utilities and of overhead 
electrical wires 

Preparation of a Site Safety Plan 

Select drilling, sampling and well 
development methods 

Determination of well construction 
specifications (i.e., casing and screen 
materials, casing and screen diameter, 
screen length and screen interval, filter 
pac;k and screen slot size) 

Determination of the need for containing 
drill cuttmgs and fluids and their method 
of disposal 

7.2 Field Preparation 

Prior to mobilization, the drill rig and all associated 
equipment should be thoroughly decontaminated by 
a steam/pressure washer to remove all oil, grease, 
mud, etc. Before drilling each boring, all the "down-
the-hole" drill equipment should be steam cleaned 
and rinsed with potable water to mmunize cross-
contamination. Special attention should be given to 
the threaded section of the casings, and to the drill 
rods. All drillmg equipment should be steam-
cleaned at completion of the project to ensure that 
no contamination is transported to or from the 
sampling site. 

7.3 Well Construction 

The well casing material should not interact with the 
groundwater. Well casings for environmental 
projects are usually constructed of polyvinyl 
chloride (PVC), Teflon , fiberglass, or stainless 
steel. Details of the construction methods are given 
m Sections 7.3.1 and 7.3.2. 

7.3.1 Bedrock Wells 

Wells completed in bedrock will be drilled using the 
air or mud rotary method. Crystalline rock wells are 
usually drilled most efficiently with the air rotary/ 
method while consolidated sedimentary formations 
are drilled using either the air rotary or mud rotary 
method. The compressed air supply will be filtered 
prior to introduction into the borehole to remove oil 
or other contaminants. Bedrock wells may be 
completed as an open-hole, providmg that borehole 
cave-in is not a possibility. 

Bedrock wells will be advanced with air or mud 
rotary methods until a minimum of 5 feet of 

^ competent rock has been drilled. Minimum borehole 
diameter will be 8 inches. The drill string will then 
be pulled from the borehole and 6-inch I.D. 
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Schedule 80 or 40 PVC casing inserted. Portland 
cement/bentonite grout will be pumped into the hole 
and up the imnular space outside the casing. After 
the grout hiis set (minimum of 24 hours), the cement 
will be d-illed out and the borehole advanced to the 
desired depth. Shows typical construction details for 
an open-iole bedrock well. 

Tlie preferred method of well completion for the 
bedrock wells will be open-hole. However, if the 
open borehole is subject to cave-m, the well(s) will 
be completed as screened and cased sand-packed 
wells. Fcir details of completion see Section 7.3.2. 

7.3.2 Overburden Well Construction 

Any of tie drilling methods discussed in this SOP 
ci\n be used to drill or set a well in the overburden. 
Tie hollow-stem method is the preferred choice for 
shallow (< 100 ft.) overburden wells because the 
well can be constructed inside of the augers. 

1. The jcreen slot size will be determined by the 
site hydrologist, based upon sand-pack size. The 
lengih of screen used will be site-dependent. 
Casiig sections will be flush-threaded. Screw-
thrccded bottom plugs will be used. To prevent 
introduction of contammants into the well, no 
glue cormected fittings will be used. Each piece 
of PVC pipe, screen, and the bottom plug will be 
stearn-cleaned before lowering into the borehole. 
The site hydrogeologist is responsible for the 
supervision of all steam cleaning procedures. 

2. The annular space between the well screen and 
the b'orehole wall will be filled with a uniform 
gravel''sar d pack to serve as a filter media. For 
wells deeper than approximately 50 feet, or 
whei recommended by the site geologist, the 
sane pack will be emplaced using a tremie pipe. 
A sand shirry composed of sand and potable 
water will be pumped through the tremie pipe 
into the annulus throughout the entire screened 
intsiyal, Eind over the top of the screen. 
Alkwance must be made for settlement of the 
sand pack. 

3. Thedepthof thetopofthesand willbe 
determined using the tremie pipe, thus verifying 
the thickness of the sand pack. Additional sand 
shall be added to bring the top of the sand pack 
to approximately 2 to 3 feet above the top of the 
well screen. Under no circumstances should thie 
sand pack extend into any aquifer other than the 
one to be monitored. In most cases, the well 
design can be modified to allow for a sufficient 
sand pack without threat of crossflow between 
producing zones through the sand pack. 

4. In materials that will not maintain an open hole 
using hollow-stem augers, the temporary or 
outer casing will be withdrawn gradually during 
placement of sand pack/grout. For example, after 
filling two feet with sand pack, the outer casing 
should be withdrawn 2 feet. This step of placing 
more gravel and withdrawing the outer casing 
should be repeated until the level of the sand 
pack is approximately 3 feet above the top of the 
well screen. This ensures that there is no locking 
of the permanent (inner) casing in the outer 
casing. 

5. A bentonite seal of a minimum 2-foot vertical 
thickness will be placed in the annular space 
above the sand pack to separate the sand pack 
from the cement surface seal. The bentonite will 
be placed through a tremie pipe or poured 
directly into the annular space, depending upon 
the depth and site conditions. The bentonite will 
be poiu-able pellets. The hydrogeologist will 
record the start and stop times of the bentonite 
seal emplacement, the interval of the seal, the 
amount of bentonite that was used, and problems 
that arise. The type of bentonite and the supplier 
will also be recorded. 

A cap placed over the top of the well casing surface 
before pouring the bentonite pellets will prevent 
pellets from entering the well casing. 

6. If a slurry of bentonite is used as annular seal, it 
is prepared by mixing powdered or granular 
bentonite with potable water. The slurry must be 
of sufficiently high specific gravity and viscosity 
to prevent its displacement by the grout to be 
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emplaced above it. As a precaution (regardless 
depth) and depending on fluid viscosity, a few 
han(i;iils of bentonite pellets may be added to 
solidifj' the bentonite slurry surface. 

7. Cement and/or bentonite grout is placed from the 
top of the bentonite seal to the groimd surface. 

Only Tyae I or II cement without accelerator 
additives may be used. An approved source of 
potable ^vaxer must be used for mixing grouting 
materials. The following mixes are acceptable: 

Neat cement, a maximum of 6 gallons 
watsr per 94 pound bag of cement 

Granular bentonite, 1.5 pounds of 
bentonite per 1 gallon of water 

Cement-bentonite, 5 pounds of pure 
bentonite per 94 pound bag of cement 
widi 7- 8 gallons of water 

Cement-bentonite, 6- to 8 pounds of pure 
per 94 gallons of water, if water mixed 

• Non-expandable cement, mixed at 7.5 
gallons of water to one half (Vi) teaspoon 
of Aluminum Hydroxide, 94 pounds of 
neat cement (Type I) and 4 pounds of 
bertonite. 

Non-expandable cement, mixed at 7 
gallons of water to one half ('/i) teaspoon 
of Aluminiun Hydroxide, 94 pounds of 
neat cement (Type I and Type II) 

8. Grout IS pumped through a tremie pipe 
(normally a 1.25-mch PVC or steel pipe) to the 
bottoir of the armulus imtil undiluted grout flows 
from the Jinnulus at the ground surface 

9. In materials that will not maintain an open hole, 
the temporary steel casing should be withdrawn 
in a manner that prevents the level of grout from 
dr()f)ping below the bottom of the casing. 

10. Additional grout may be added to compensate 
for the removal of the temporary casing and the 
tremie pipe to ensure that the top of the grout is 
at or above ground surface. After the grout hais 
set (about 24 hours), any depression due to 
settlement is fill with a grout mix similar to that 
describe above. 

11. The protective casing should now be set. Casing 
may be a 5 foot minimum length of black iron or 
galvanized pipe extending about 1.5 to 3 feet 
above the ground surface, and set in concrete or 
cement grout. The protective casing diameter 
should be 4 inches greater than the well casing. 
A 0.5-inch drain hole may be installed near 
ground level. A flush-mount protective casing 
may also be used in areas of high traffic or when 
access to other areas would be limited by a well 
stick-up. 

12. A protective steel cap, secured to the protective 
casing by a padlock, should be installed 

13. Steel guard posts should be mstalled around the 
protective casing in areas when vehicle traffic 
may be a problem. Posts should have a 
minimum diameter of 3 inches and be a 
minimum of 4 feet high. 

14. All monitor wells should be labeled and dated 
with paint or steel tags. 

7.4 Well Development 

Well development is the process by which the 
aquifer's hydraulic conductivity is restored by 
removing drilling fluids, and fme-grained formation 
material from newly installed wells. Two methods 
of well development that are commonly used are 
surging and bailing, and overpumpmg. A well is 
considered developed when the pH and conductivity 
of the groundwater stabili;jes and the measured 
turbidity is <50 nephelometric turbidity units 
(NTUs). 

^ Surging and bailing will be performed as follows: 
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1. Measure the total depth (TD) of the well and 
depth tc water (DTW). 

2. Usinj; an appropriately sized surge block, surge 
5-foot sections of well screen, using 10-20 
up/dcwn cycles per section. Periodically remove 
the surge block and bail accumulated sediment 
from the well, as required. 

3. For open-hole wells, a 6-inch surge block will be 
used inside the cased portion of the well. 
Sediments will be bailed periodically, as 
required. Overpumping may be used in 
combination with surging and bailing for 
deve opment of bedrock wells. The method(s) 
used will be based on field conditions 
enco jntered, and will be determined by the site 
hydrogeologist. However, sediment will initially 
be removed from the wells by bailing in order to 
mininize liie volume of development water 
generated. 

Tlie pump used must be rated to achieve the desired 
yield at a given depth. The pump system should 
include ihe following: 

• A check valve to prevent water from 
mnning back mto the well when the pump 
is shut off 

flexible discharge hose 

Safety cable or rope to remove the pump 
from the well 

• Generator 

Amp meter, to measme electrical current 
(load) 

The amp meter is used to monitor pump 
perfonnance. If the pump becomes clogged, the 
current will increase due to stress on the pump. If 
tlie water level drops below the intake ports, the 
current will drop due to decreased resistance on the 
pump. 

8.0 Calculations 

To maintain an open borehole during rotary drilling, 
the drilling fluid must exert a pressure greater than 
the formation pore pressure. Typical pore pressures 
for unconfined and confined aquifers are 0.433 
defme (psi/ft) and 0.465 psi/ft, respectively. 

The relationship for determining the hydrostatic 
pressure of the drilling fluid is: 

Hydrostatic Pressure (psi) == Fluid Density (lb/gal) x 
Height of Fluid Column (ft) x 0.052 

The minimum grout volume necessary to grout a 
well can be calculated using: 

Grout Vol (ft') = Vol of Borehole (ft') - Vol of 
Casing (ft') = L (r^' - r.O 

where: 

L = Length of borehole to be grouted (ft) 
rg = radius of boring (ft) 
Tc = radius of casing (ft) 

9.0 Quality Assurance/Quality Control 

There are no specific quality assurance activities that 
apply to the implementation of these procedures. 
However, the following general QA procedures 
apply: 

1. All data must be documented on standard well 
completion forms, field data sheets or within 
field/site logbooks. Descriptive logs, pump tests, 
and well completion date should be recorded. 

2. All instrumentation must be operated in 
accordance with operating instructions as 
supplied by the manufacturer, unless otherwise 
specified in the work plan. Equipment checkout 
and calibration activities must occur prior to 
sampling/operation and must be documented. 

, 10.0 Data Validation 

This section is not applicable to this SOP. 
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11.0 Health and Safety 

Drilling rigs and equipment present a variety of 
safety hsziirds. CEI persoimel should not attempt to 
operate the drill rigs. All underground utilities 
should be clearly marked, and drillers should be 
aware of any overhead hazards such as power lines. 
Avoid lirilling in these areas. Ear protection should 
be worn when working around drilling equipment 
for extended periods of time, particularly air rotary 
eciuipment Failure to follow safety procedure or 
wear the proper personal protection gear on the part 
of either the drilling crew or CEI personnel may 
result in dismissal from the job. 

\Mien working with potentially hazardous materials, 
follow U.S. EPA, OSHA, and corporate health and 
safety practices.. 

12.0 References 

U. S. EPA Environmental Response Team, SOP 
#2048 Pev. 0-0, October 3,1994. 

AmericEtn Society for Testing and Materials. 1991. 
Annual Book of ASTM Standards. Designation: 
D5092-90 Standard Practice for Design and 
Installation of Groundwater Monitoring Wells in 
Aquifer:;, p. 1081-1092. Philadelphia, PA. 

Boateng, K., P.C. Evens, and S.M. Testa. 1984. 
"Groundwater Contamination of Two Production 
V/ells: h Case History." Groimdwater Monitoring 
Review, V.4, No. 2, p. 24-31. 

Keel J.F. and Kwasi Boateng. 1987, "Monitoring 
Well In.'itallation, Purging, and Sampling 
Technicues -Part 1: Conceptualizations." 
Groundwater V. 25, No. 3, p. 300-313. 

Driscoll, F.G. 1986. Groundwater and Wells (2nd 
ed.): Johnson Division, UOP Inc., St. Paul, MN. p. 
1089 

U.S. EPA. 1987. A Compendium of Superfiind Field 
Operations Methods. EPA/54 O/p-87/001 Office of 
Emergency and Remedial Responses. Washington, 
DC. 

file - P:\SOP\CEI SOPS\SAMPLE\FW S 005.V\/PD 

Keel, .IF. and Kwasi Boateng. 1987. "Monitoring 
Well Lnstallation, Purging, and Sampling 
1 echnicjues -Part 2: Case Histories." Groundwater 
V. 25, No 4, p. 427-439. 

file:///Mien
file://P:/SOP/CEI


CEI STANDARD OPERATING PROCEDURES 

Ground Water Monitoring Well Development Page i 

S0=> # FW-S-006 REVISION DATE: October 19, 1998 

1.0 Scope and Application 

The purpose of this standard operating procedure 
(SOP) is to provide an overview of monitor well 
development practices. The purpose of monitor well 
development is to ensure removal of fines from the 
vicmity cif the well screen. This allows free flow of 
water from the formation into the well and also 
reduces the turbidity of the water duruig sampling 
events. The most common well development 
methods are: surging, jetting, overpumping and 
bailing. 

Surging in>'olves raising and lowering a surge block 
or surge plunger inside the well. The resulting 
surging motion forces water into the formation and 
loosens sediment to be pulled from the formation 
into the well. Occasionally, sediments must be 
removec from well with a sand bailer to prevent 
sand loc<ing of the surge block. This method may 
cause the sand pack around the screen to be 
displaced to a degree that damages its value as a 
filtering medium. For example, channels or voids 
may fonn near the screen if the filter pack sloughs 
away during surging (Keely and Boateng, 1987). 

Jetting iivolves lowering a small diameter pipe into 
tlie well a few feet above the well screen, and 
irijectinj; wate;r or air through the pipe imder 
pressure so that sedunents at the bottom are 
geysered out of the top of the well. It is important 
not to jet air or water directly across the screen. 
This may cause fines in the well to be driven into the 
entrance of the screen openings, thereby causing 
blockages. 

Over pimping involves pumping at a rate rapid 
enough to draw the water level in the well as low as 
possible, jmd allowing it to recharge. This process is 
repeated uintil sediment-free water is produced. 

Bailing includes using a simple check-valve bailer to 
remove water from the well. The bailing method, 
like other methods, should be repeated imtil 
sedimeit free water is produced. Bailing may be the 
inethcc of choice in a shallow well or well that 
recharces slowly. 

These are standard (i.e., typically applicable) 
operating procedures which may be varied or 
changed as required, dependent on site conditions, 
equipment lunitations or limitations imposed by tlie 
procedure or other procedure limitations. In all 
instances, the ultimate procedures employed should 
be documented and associated with the final report. 

Mention of trade names or commercial products 
does not constitute U.S. EPA or Carlson 
Environmental, Inc. (CEI) endorsement or 
recommendation for use. 

2.0 Method Summary 

Development of a well should occur as soon as it is 
practical after installation, but not sooner than 48 
hours after grouting is completed, if a rigorous well 
development method is being used. If a less 
rigorous method, such as bailing, is used for 
development, it may be initiated shortly after 
installation. The main concern is that the method 
being used for development does not interfere with 
allowing the grout to set. 

3.0 Sample Preservation, Containers, Handling 
and Storage 

This section is not applicable to this (SOP). 

4.0 Interferences and Potential Problems 

The following interferences or problems may occur 
during well development: 

1. Over pumping is not as vigorous as surging and 
jetting, and is probably the most desfrable 
method for monitor well development. 

2. The possibility of disturbmg the filter pack 
mcreases with surging and jetting well 
development methods. 

3. TTie introduction of external water or air by 
jetting may alter the hydro chemistry of the 
aquifer. 
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5.0 Equi])ment/Apparatus 

The type of equipment used for well development is 
dependert on the diameter of the well and the 
development method. For example, the diameter of 
most sub nersible pumps is too large to fit in a two-
inch inner diameter (I.D.) well and an inertia pump 
or otlier cle\'elopment method should be used. 

In genera 1, the well should be developed with the 
dr lling equipment shortly after it is drilled. Most 
dr lling rigs have air compressors or pumps that may 
be used lor the development process. 

6.0 Reagents 

No chemical reagents are used in this procedure; 
however decontamination solutions may be 
necessar/. (f decontamination of equipment is 
required at a well, refer to the SOP # FW-S-007 for 
Sampling Equipment Decontamination and the site 
specific work plan. 

7.0 Procedures 

7.1 Preparation 

1. Coordinate site access and obtain keys to the 
locks. 

2. Obtain infonnation on each well to be developed 
(i.e., drilling, method, well diameter, depth, 
screened bterval, anticipated contaminations, 
etc.). 

3. Obtain a v/ater level meter, a depth sounder, air 
mon toring equipment, materials for 
decontiimination, pH and specific conductivity 
meters, a thermometer, stopwatch, and 
development equipment/apparatus. 

4 As.se mble containers for temporary storage of 
wa:er produced during well development. 
Con ainers must be structurally sound, 
compatible widi anticipated contaminants, and 
easy to manage in the field. The use of truck-
mounted tanks may be necessary in some cases; 
alternately, a portable water treatment unit (i.e.. 

activated carbon) may be used to decontaminate 
the purge water. 

7.2 Operation 

Development should be performed as soon as it is 
practical after the well is installed, but no sooner 
than 48 hours after grouting is completed. 
Dispersing agents, acids, or disinfectants should not 
be used to enhance development of the well. 

1. Assemble necessary equipment on a plastic sheet 
around the well. 

2. Record pertinent information in field logbook 
(personnel, time, location ID, etc.). 

3. Open monitor well, take ah monitoring reading 
at the top of casing and breathing zone as 
appropriate. 

4. Measiu-e depth to water and the total depth of the 
monitoring well. 

5. Develop the well until the water is clear and free 
of sedunents. Note the initial color, clarity, and 
odor of the water. 

6. Measure the initial pH, temperature, and specific 
conductivity of the water and record in logbook. 

7. All water produced by development m 
contaminated or suspected contaminated areas 
must be containerized or treated. Each container 
must be clearly labeled with the location ID. 
Determination of the appropriate disposal 
method will be based on the first round of 
analytical results from each well. 

8. No water shall be added to the well to assist 
development without prior approval by 
appropriate personnel. If a well cannot be 
cleaned of mud to produce formation water 
because the aquifer yields msufficient water, 
small amounts of potable water may be injected 
to clean up this poorly yielding well. This may 
be done by dumping in buckets of water. When 
most of the mud is out, continue development 

• i j 
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with brmation water only. It is essential that at JJ = 
leas: five times the amoimt of water mjected r = 
must be produced back from the well in order to h = 
assur: that all injected water is removed from the 
formation. 

9. Note the final color, clarity and odor of the 
water. 

1(1. Me;i;;ure the final pH, temperature and specific 
condac'^nce of the water and record in the site 
logbook. 

1 ]. Reccrd the following data in the site logbook: 

Well designation (location ID) 
• Date(s) of well installation 

Date(s) and time of well development 
• Static water level before and after 

development 
Qu;mtity of water removed and time of 
removal 
Type and size/capacity of pump and/or 
baiter used 

• Description of well development 
techniques used 

7.3 Posf-Operatlon 

1. Decontaminate all equipment. 

2. Store containers of water produced during 
deve lopment in a safe and secure area. 

3. After the first round of analytical results have 
beer rece: ved, determine and implement the 
appropriate water disposal method. 

8.0 Calculations 

There a-e no calculations necessary to implement 
tills pro:edure. However, if it is necessary to 
calculate the volume of water m the well, utilize the h 
following equation: cf 

Well volume = n'^h(cO (Equation 1) 

where: 

Pi 
radius of monitoring well (feet) 

h = height ofthe water column (feet) 
(This may be determined by subtracting the 
depth to water from the total depth ofthe well as 
measured from the same reference pomt.) 

cf = conversion facto (gal/ft') = 7.48 gal/ft' (In this 
equation, 7.48 gal/ft is the necessary conversion 
factor.) 

Monitor well diameters are typically 2", 3", 4", or 
6". Knowing the diameter ofthe monitor well, there 
are a number of standard conversion factors which 
can be used to simplify the equation above. 

The volume, in gallons per linear foot, for various 
standard monitor well diameters can be calculated as 
follow: 

V (gal/ft) = n r ' (cO (Equation 2) 

where: 

n = pi 
r = radius of monitoring well (feet) 
cf = conversion factor (7.48 gal/ft') 

Remember that if you have a two inch diameter well 
you must convert this to the radius in feet to be able 
to use the equation. 

The conversion factors for the common size monitor 
wells are as follows: 

Well diameter 2" 3" 4" 6" 
Volume(gal/ft) 0.1632 0.3672 0.6528 1.4688 
If you utilize the conversion factors above. Equation 
1 should be modified as follows: 

Well volume = (h)(cO (Equation 3) 

where: 

height of water column (feet) 
the conversion factor calculated 
from Equation 2 
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9.0 Qualit)' Assurance/Quality Control 

Tliere are no specific quality assurance activities 
wliich apply to the implementation of these 
procedures. However, the following general QA 
procedures apply: 

1. All data must be documented in personal/site 
logbooks. 

2. All instrumentation must be operated in 
accoidance with operatmg instructions as 
supp ied by the manufacturer, unless otherwise 
specified in the work plan. Equipment checkout 
and c alibration activities must occur prior to 
samp ling/'operation and they must be 
documented. 

10.0 Daia Validation 

This sec:ion is not applicable to this SOP. 

11.0 Health and Safety 

V^en working with potentially hazardous materials, 
follow ll.S. EPA, OSHA, and corporate health and 
safety piactices. 
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SOP # FW-S-007 REVISION DATE: Noveinber 18, 1998 

1.0 Scopi.' and Application 

The purpose of this Standard Operating Procedure 
(S(DP) is to provide a description ofthe methods 
used for ))reventing, minimizing, or limiting cross-
contamination of samples due to inappropriate or 
inadequate equipment decontammation and to 
provide §;eneral guidelmes for developing 
decontamination procedures for sampling equipment 
to be use d during hazardous waste operations as per 
29 Code of Federal Regulations (CFR) 1910.120. 
TTLIS SOP does not address personnel 
decontamination. 

Tliese are standard (i.e. typically applicable) 
operating, procedures which may be varied or 
changed as required, dependent upon site conditions, 
equipmeit limitation, or limitations imposed by the 
procedure. In all instances, the ultimate procedures 
employed should be documented and associated 
w th the final report. 

Mention of trade names or commercial products 
does not constitute U.S. Envhonmental Protection 
Agenc) 'X'.S. EPA) or Carlson Environmental, Inc. 
erdorserient or recommendation for use. 

2.0 Method Summary 

Removing or neutralizing contaminants from 
equipment minimizes the likelihood of sample cross 
contamination, reduces or eliminates transfer of 
contaminants to clean areas, and prevents the mixing 
of incorr patible substances. 

Gross ccntamination can be removed by physical 
decontamination procedures. These abrasive and 
non-abrjisive methods include the use of brushes, air 
and wet blasting, and high and low pressure water 
cleaning. 

The firs' step, a soap and water wash, removes all 
V sible f articulate matter and residual oils and 
gi-ease. This may be preceded by a steam or high 
pressure water wash to facilitate residuals removal. 
The second step involves a tap water rinse and a 
distilled'deionized water rinse to remove the 

detergent. An acid rinse provides a low pH media 
for trace metals removal and is included in the 
decontammation process if metal samples are to be 
collected. It is followed by imother 
distilled/deionized water rinse. If sample analysis 
does not include metals, the acid rinse step can be 
omitted. 

Next, a high purity solvent rinse is performed for 
trace organics removal if organics are a concern at 
the site. Typical solvents used for removal of 
organic contaminants include acetone, hexane, or 
water. Acetone is typically chosen because it is an 
excellent solvent, miscible in water, and not a target 
analyte on the Priority PoUutant List. If acetone is 
known to be a contaminant of concern at a given site 
or if Target Compound List analysis (which mcludes 
acetone) is to be performed, another solvent may be 
substituted. The solvent must be allowed to 
evaporate completely and then a fmal 
distilled/deionized water rmse is performed. This 
rinse removes any residual traces ofthe solvent. 

The decontamination procedure described above 
may be summarized as follows: 

1. Physical removal 
2. Non-phosphate detergent wash 
3. Tap water rinse 
4. Distilled/deionized water rinse 
5. 10% nitric acid rinse 
6. Distilled/deionized water rinse 
7. Solvent rinse (pesticide grade) 
8. Air dry 
9. Distilled/deionized water rinse 

If a particular contaminant fraction is not present at 
the site, the nine (9) step decontamination procedure 
specified above may be modified for site specificity. 
For example, the nitric acid rinse may be eliminate d 
if metals are not of concern at a site. Similarly, the 
solvent rinse may be eliminated if organics are not 
of concern at a site. Modifications to the standard 
procedure should be documented in the site specific 
work plan or subsequent report. 
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3.0 Sample Preservation, Containers, Handling 
and Storage 

The amount of sample to be collected and the proper 
sample container type (i.e., glass, plastic), chemical 
preservation, and storage requirements are 
dependert on the matrix being sampled and the 
parameter(s) of interest. 

More specifically, sample collection and analysis of 
decontamination waste may be required before 
beginnin;' proper disposal of decontamination 
licuids and solids generated at a site. This should be 
determined prior to initiation of site activities. 

4.0 Interferences and Potential Problems 

pools can also be used. Large plastic garbage cans or 
other similar containers lined with plastic bags can 
help segregate contaminated equipment. 
Contaminated liquid can be stored temporarily in 
metal or plastic cans or drums. 

The following standard materials and equipment are 
recommended for decontamination activities: 

5.1 Decontamination Solutions 

Non-phosphate detergent 
Selected solvents (acetone, hexane, nitric 
acid, etc.) 

• Tap water 
• Distilled or deionized water 

The use of distilled/deionized water commonly 
available from commercial vendors may be 
acctiptabls for decontamination of sampling 
equ pmert provided that it has been verified by 
labcrator/ analysis to be analyte free 
(speci:!lcally for the contaminants of concern). 

• The use of an untreated potable water supply is 
not an acceptable substitute for tap water. Tap 
wat;r may be used from any municipal or 
industrial water treatment system. 

• If a :ids or solvents are utilized in 
decontamination they raise health and safety, 
and waste disposal concerns. 

Damage can be incurred by acid and solvent 
washing of complex and sophisticated sampling 
equipment. 

5.0 Equipment/Apparatus 

DecontEmination equipment, materials, and supplies 
are generally selected based on availability. Other 
conside-ations uiclude the ease of decontammating 
or disposing ofthe equipment. Most equipment and 
supplie;. can be easily procured. For example, soft 
bristle scrub brushes or long-handled bottle brushes 
can be used to remove contaminants. Large 
gal van i :ed wash tubs, stock tanks, or buckets can 
hold v'lsb and rinse solutions. Chilchen's wading 

5.2 Decontamination Tools/Supplies 

Long and short handled brushes 
Bottle brushes 
Drop cloth/plastic sheeting 
Paper towels 
Plastic or galvanized tubs or buckets 
Pressurized sprayers (H 2 O) 
Solvent sprayers 
Aluminum foil 

5.3 Health and Safety Equipment 

Appropriate personal protective equipment (i.e., 
safety glasses or splash shield, appropriate gloves, 
aprons or coveralls, respirator, emergency eye wash) 

5.4 Waste Disposal 

Trash bags 
Trash contamers 
55-gallon drums 
Metal/plastic buckets/containers for 
storage and disposal of decontamination 
solutions 

6.0 Reagents 

There are no reagents used ui this procedure aside 
from the actual decontamination solutions. In 
general, the following solvents are typically utilized 
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contaminants by neutralization, chemical reaction, 
for decor tamination purposes: 

10% nitric acid is typically used for 
Physical decontamination techniques can 
be grouped inorganic compounds such as 
metJils. An into two categories: abrasive 
mediods and acid rinse may not be 
requ ired if inorganics non-abrasive 
mediods, as follows: are not a 
contaminant of concern. 
Acetone (pesticide grade)'" 
Hexane (pesticide grade)'" 
Methanol'" 

'"-Only if sample is to be analyzed for organics. 

7.0 Procedure 

As part ofthe health and safety plan, a 
decontanination plan should be developed and 
reviewed. The decontamination line should be set up 
before any personnel or equipment enter the areas of 
potential exposure. The equipment decontamination 
plan should include: 

• The number, location, and layout of 
decontamination stations. 

• Decontamination equipment needed. 
/\ppropriate decontamination methods. 

• Methods for disposal of contaminated 
clothing, equipment, and solutions. 
Procedures can be established to minimize 
the potential for contammation. This may 
include: 
(1) work practices that minimize contact 

with potential contaminants; 
(2) using remote sampling techniques; 
(3) covering monitoring and sampling 

equipment with plastic, aluminum foil, or 
other protective material; 

(4) watering down dusty areas; 
(5) avoiding laymg down equipment in 

areas of obvious contamination; and 
(6) use of disposable samplmg 

equipment. 

7.1 Decontamination Methods 

All samples and equipment leaving the 
contaminated area of a site must be decontaminated 
to remove any contamination that may have adhered 
to equipment. Various decontamination methods 
will remove contammants by: (1) flushing or other 
physical action, or (2) chemical complexing to 
inactivate contaminants by neutralization, chemical 
reaction, disinfection, or sterilization. 

Physical decontamination techniques can be 
grouped into two categories: abrasive methods and 
non-abrasive methods, as follows: 

7.1.1 Abrasive Cleaning Methods 

Abrasive cleaning methods work by rubbing and 
wearing away the top layer ofthe surface containing 
the contaminant. The mechanical abrasive cleaning 
methods are most commonly used at hazardous 
waste sites. The following abrasive methods are 
available: 

Mechanical 

Mechanical methods of decontamination include 
using metal or nylon brushes. The amount and type 
of contaminants removed will vary with the 
hardness of bristles, length of time brushed, degree 
of brush contact, degree of contamination, nature of 
the surface being cleaned, and degree of 
contaminant adherence to the surface. 

Air Blasting 

Air blasting equipment uses compressed air to force 
abrasive material through a nozzle at high velocities. 
The distance between nozzJe and surface cleaned, 
air pressure, time of application, and angle at which 
the abrasive strikes the surface will dictate cleaning 
efficiency. Disadvantages of this method are the 
inability to control the amount of material removed 
and the large amount of waste generated. 
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IVet Blasting 

We:t bla-st cleaning involves use of a suspended fine 
abrasive. The abrasive/water mixture is delivered by 
compressed air to the contaminated area. By using a 
veiy fine abrasive, the amount of materials removed 
can be ca-efully controlled. 

7.1.2 Non-Abrasive Cleaning Methods 

Non-abrasi>'e cleaning methods work by forcing the 
contaminant off a surface with pressure. In general, 
the equipment surface is not removed using non-
abrasive methods. 

Low-Preisure Water 

This method consists of a contamer which is filled 
with water. The user pumps air out ofthe container 
to create a vacuum. A slender nozzle and hose allow 
the user to spray in hard-to-reach places. 

High-Pnssure Water 

TTiis metiod consists of a high-pressure pump, an 
operator controlled directional nozzle, and a high-
pressure hose. Operating pressure usually ranges 
from 34C to 680 atmospheres (atm) and flow rates 
usually range from 20 to 140 liters per minute. 

Ultra-High-Pressure Water 

Tliis system produces a water jet that is pressured 
fn^m 1,0D0 to 4,000 atmospheres. This ultra-high-
pressure spray can remove tightly-adhered surface 
films. The water velocity ranges from 500 
meters/second (m/s) (1,000 atin) to 900 m/s (4,000 
atm). Additives can be used to enhance the cleaning 
action. 

R'nsing 

Contaminants are removed by rinsing through 
dilution, physical attraction, and solubilization. 

Damp Cloth Removal 

In some instances, due to sensitive, non-waterproof 
equipment or due to the unlikelihood of equipment 
bemg contammated, it is not necessary to conduct an 
extensive decontamination procedure. For example, 
air sampling pumps hooked on a fence, placed on a 
drum, or wrapped in plastic bags are not likely to 
become heavily contaminated. A damp cloth should 
be used to wipe off contaminants which may have 
adhered to equipment through airborne 
contaminants or from surfaces upon which the 
equipment was set. 

Disinfection/Sterilization 

Disinfectants are a practical means of inactivating 
infectious agents. Unfortunately, standard 
sterilization niethods are impractical for large 
equipment. This method of decontamination is 
typically performed off-site. 

7.2 Field Sampling Equipment Decontamination 
Procedures 

The decontamination line is setup so that the fnst 
station is used to clean the most contaminated item. 
It progresses to the last station where the least 
contaminated item is cleaned. The spread of 
contaminants is further reduced by separating each 
decontamination station by a minimum of three (3) 
feet. Ideally, the contamination should decrease as 
the equipment progresses from one station to 
another farther along in the line. 

A site is typically divided up into the followmg 
boundaries: Hot Zone or Exclusion Zone (EA.), the 
Contamination Reduction Zone (CRZ), and the 
Support or Safe Zone (SZ). The decontamination 
line should be setup in the Contamination Reduction 
Conndor (CRC) which is in the CRZ. The CRC 
controls access into and out ofthe exclusion zone 
and confmes decontamination activities to a limited 
area. The CRC boundaries should be conspicuously 
marked. The far end is the hotline, the boundary 

, between the exclusion zone and the contamination 
reduction zone. The size ofthe decontammation 
cortidor depends on the number of stations in the 
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decontammation process, overall dimensions ofthe 
work zonJS, and amount of space available at the 
site. Whenever possible, it should be a straight Ime. 

Anyone ii the CRC should be wearing the level of 
protection designated for the decontamination crew. 
Another corridor may be requfred for the entry and 
exit of heavy equipment. Samplmg and monitoring 
equipment jmd samplmg supplies are all maintained 
outside ofthe CIRC. Personnel don theh equipment 
away from die CRC and enter the exclusion zone 
thiough £. separate access control pomt at the 
hotline. One person (or more) dedicated to 
decontaminating equipment is recommended. 

7..'Z.1 Decontamination Setup 

Starting wjiJi the most contaminated station, the 
decontamination setup should be as follows: 

Station 1: Segregate Equipment Drop 

Place plEStic sheeting on the ground. Size will 
dt;pend c>n amount of equipment to be 
dt;contariinated. Provide containers lined with 
plastic if equipment is to be segregated. Segregation 
may be required if sensitive equipment or mildly 
contaminated equipment is used at the same time as 
eciuipment which is likely to be heavily 
contaminated. 

Station I'.- Physical Removal With A High-Pressure 
Washer ''Optional) 

As indicated in 7.1.2, a high-pressm-e wash may be 
required for compounds which are difficult to 
remove oj' w£.shing with brushes. The elevated 
tempera.ure ofthe water from the high-pressure 
w ashers is excellent at removing greasy/oily 
compounds. High pressure washers require water 
and electncit)'. 

Station 3: Physical Removal With Brushes And A 
Y-̂ ash i32sin 

Prior to setting up Station 3, place plastic sheeting 
on the ground to cover areas under Station 3 through 
Station 10. 

Fill a wash basin, a large bucket, or child's 
swimming pool with non-phosphate detergent and 
tap water. Several bottle and bristie brushes to 
physically remove contamination should be 
dedicated to this station. 

Approximately 10-50 gallons of water may be 
required mitially depending upon the amount of 
equipment to decontaminate and the amount of 
gross 

Station 4: Water Basin 

Fill a wash basin, a large bucket, or child's 
swimming pool with tap water. Several bottle and 
bristle brushes should be dedicated to this station. 
Approximately 10-50 gallons of water may be 
required initially depending upon the amount of 
equipment to decontaminate and the amount of 
gross contamination. 

Station 5: Low-Pressure Sprayers 

Fill a low pressure sprayer with distilled/deionized 
water. Provide a 5-gallon bucket or basin to contain 
the water during the rinsing process. Approximately 
10-20 gallons of water may be required initially 
depending upon the amount of equipment to 
decontaminate and the amount of gross 
contamination. 

Station 6: Nitric Acid Sprayers 

A decontamination pad may be required for the 
high- Fill a spray bottle with 10% nitric acid. An 
acid rinse may not be required if inorganics are not a 
contaminant of concern. The amount of acid will 
depend on the amount of equipment to be 
decontaminated. Provide a 5-gallon bucket or basin 
to collect acid during the rinsing process. 

Station 7: Low-Pressure Sprayers 

Fill a low-pressure sprayer with distilled/deionized 
water. Provide a 5-gallon bucket or basin to collect 

^ water during the rinsate process. 
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Station S • Organic Solvent Sprayers 

Fi 1 a spny bottle with an organic solvent. After 
each soh ent, the equipment should be rinsed with 
distilled'deionized water and air dried. Amount of 
solvent will depend on the amount of equipment to 
decontaminate. Provide a 5-gallon bucket or basin 
to collect the solvent during the rmsing process. 

Solvent rinses may not be requfred unless organics 
are a contaminant of concern, and may be 
el minated from the station sequence. 

Station i : Low-Pressure Sprayers 

Fill a low-pressure sprayer with distilled/deionized 
water. Provide a 5-gallon bucket or basin to collect 
water during the rinsate process. 

Station j 0: Clean Equipment Drop 

Lay a clean piece of plastic sheetmg over the bottom 
plastic h.yer. This will allow easy removal ofthe 
plastic in the event that it becomes dirty. Provide 
aluminun foil, plastic, or other protective material 
tc wrap :lean equipment. 

7.2.2 Decontamination Procedures 

Station ': Sep-egate Equipment Drop 

Deposit equipment used on-site (i.e., tools, sampling 
devices and containers, monitoring mstruments 
radios, clipboards, etc.) on the plastic drop 
cloth/sheet or in different containers with plastic 
liners. Each will be contaminated to a different 
degree. Segregation at the drop reduces the 
probabiut)' of cross contamination. Loose leaf 
Siunpling data, sheets or maps can be placed in 
plastic zip lock bags if contamination is evident. 

Station 2: Physical Removal With A High-Pressure 
Washer ^Optional) 

Use high pressure wash on grossly contaminated 
equiprient. Do not use high- pressure wash on 
sensitive or non-waterproof equipment. 

Station 3: Physical Removal With Brushes And A 
Wash Basin 

Scrub equipment with soap and water using bottle 
and bristle brushes. Only sensitive equipment (i.e., 
radios, air monitoring and sampling equipment) 
which is waterproof should be washed. Equipment 
which is not waterproof should have plastic bags 
removed and wiped down whh a damp cloth. Acids 
and organic rmses may also ruin sensitive 
equipment. Consult the manufacturers for 
recommended decontamination solutions. 

Station 4: Equipment Rinse 

Wash soap off of equipment with water by 
immersing the equipment in the water while 
brushing. Repeat as many times as necessary. 

Station 5: Low-Pressure Rinse 

Rinse sampling equipment with distilled/deionized 
water with a low-pressure sprayer. 

Station 6: Nitric Acid Sprayers f required only if 
metals are a contaminant of concern) 

Using a spray bottle rmse samplmg equipment with 
nitric acid. Begin spraymg(inside and outside) at 
one end ofthe equipment allowing the acid to drip 
to the other end into a 5-gallon bucket. A rinsate 
blank may be required at this station. Refer to 
Section 9. 

Station 7: Low-Pressure Sprayers 

Rinse sampling equipment with distilled/deionized 
water with a low-pressure washer. 

Station 8: Organic Solvent Sprayers 

Rinse sampling equipment with a solvent. Begm 
spraying (inside and outside) at one end ofthe 
equipment allowing the solvent to drip to the other 
end into a 5-gallon bucket. Allow the solvent to 
evaporate from the equipment before going to the 
next station. A QC rinsate sample may be required 
at this station. 
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Station 9. Low-Pressure Sprayers 

Rinse sampling equipment with distilled/deionized 
water with a low-pressure washer. 

Station It 1. Clean Equipment Drop 

Lay clear equipment on plastic sheeting. Once air 
dried, wrip sampling equipment with alummum foil, 
plastic, o • other protective material. 

7.2.3 Post Decontamination Procedures 

1. Coil eel high-pressure pad and heavy 
equioment decontamination area liquid and 
waste and store hi appropriate drum of 
container. A sump pump can aid in the 
collection process. Refer to the Department of 
Trar sportation (DOT) requirements for 
appropriate contamers based on the 
contaminjint of concern. 

2. Collect high-pressure pad and heavy 
equipment decontammation area solid waste 
and store in appropriate drum or container. 
Refer to die DOT requirements for appropriate 
containers based on the contaminant of 
conc;ern. 

3. Emptj' soap and water liquid wastes from 
ba.'.iis and buckets and store inappropriate 
drun or container. Refer to the DOT 
requirements for appropriate containers based 
on tlie contaminant of concern. 

4. Emptj' acid rinse waste and place m 
appiopriate container or neutralize with a base 
and place in appropriate drum. pH paper or an 
equivalent pH test is required for 
neutralization. Consuh DOT requfrements for 
appiopriate drum for acid rinse waste. 

5. Empt}.' solvent rinse sprayer and solvent waste 
into an appropriate container. Consuk DOT 
reqi.irements for appropriate drum for solvent 
rinse v/asie. 

6. Using low-pressure sprayers, rinse basins, and 
brushes. Place liquid generated from this 
process into the wash water rinse container. 

7. Empty low-pressure sprayer water onto the 
ground. 

8. Place all solid waste materials generated from 
the decontammation area (i.e., gloves and 
plastic sheetmg, etc.) in an approved DOT 
drum. Refer to the DOT requirements for 
appropriate containers based on the 
contaminant of concern. 

9. Write appropriate labels for waste and make 
arrangements for disposal. Consult DOT 
regulations for the appropriate label for each 
choim generated from the decontammation 
process. ' 

8.0 Calculations 

This section is not applicable to this SOP 

9.0 Quality Assurance/Quality Control 

A rinsate blank is one specific type of quality 
control sample associated with the field 
decontamination process. This sample will provide 
information on the effectiveness ofthe 
decontamination process employed in the field. 

Rinsate blanks are samples obtained by ruiming 
analyte free water over decontaminated sampling 
equipment to test for residual contammation. The 
blank water is collected m sample containers for 
handling, shipment, and analysis. These samples are 
treated identical to samples collected that day. A 
rinsate blank is used to assess cross contamination 
brought about by improper decontamination 
procedures. Where dedicated sampling equipment is 
not utilized, collect one rinsate blank per day per 
type of sampling device samples to meet QA2 and 
QA3 objectives. 

, If samplmg equipment requires the use of plastic 
tubing it should be disposed of as contaminated and 
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rejolaced with clean tubing before additional 
sampling occurs. 

10.0 Data Validation 

Results cf quality control samples will be evaluated 
for coni:ara:lnation. This information will be utilized 
to qualify the environmental sample results m 
accordarce with the project's data quality objectives. 

11.0 Health and Safety 

\Mien w orking with potentially hazardous materials, 
fellow CSHA, U.S. EPA, corporate, and other 
applicable health and safety procedures. 

Decontamination can pose hazards under certain 
circumstances. Hazardous substances may be 
ircompetible with decontamination materials. For 
e;cample, the decontamination solution may react 
with cor tarn inants to produce heat, explosion, or 
toxic products. Also, vapors from decontammation 
solutions may pose a direct health hazard to workers 
by inhalation, contact, fire, or explosion. 

The decontamination solutions must be determined 
to be acceptable before use. Decontamination 
materials raa>' degrade protective clothing or 
equipment; some solvents can permeate protective 
clothing. If decontamination materials do pose a 
health hazard, measures should be taken to protect 
personnel or substitution should be made to 
eliminate the hazard. The choice of respfratory 
protectior ba;;ed on contaminants of concern from 
tlie site; nay not be appropriate for solvents used in 
the decontamination process. 

Safety considerations should be addressed when 
usmg abrasive and non-abrasive decontammation 
equipment. Maxunum afr pressure produce by 
abrasive equipment could cause physical injury. 
Displaced material requhes control mechanisms. 

T/Iaterial generated from decontamination activities 
requires proper handling, storage, and disposal. 
Personfil I*rotective Equipment may be required for 
these activities. 

Material safety data sheets are required for all 
decontammation solvents or solutions as required by 
the Hazard Communication Standard (i.e., acetone, 
alcohol, and trisodiumphosphate). 

In some jurisdictions, phosphate contaming 
detergents (i.e., TSP) are banned. 

12.0 References -U.S. EPA Environmental 
Response Team, SOP #2006 Rev. 0-0, October 
3,1994. 

Field Sampling Procedures Manual, New Jersey 
Department of Environmental Protection, February, 
1988. 

A Compendium of Superfund Field Operations 
Methods, EPA 540/p-87/001. 

Engineering Support Branch Standard Operating 
Procedures and Quality Assurance Manual, USEPA 
Region IV, April 1, 1986. 

Guidelines for the Selection of Chemical Protective 
Clothing, Volume 1, TTiird Edition, American 
Conference of Governmental Industrial Hygienists, 
Inc., February, 1987. 

Occupational Safety and Health Guidance Manual 
for Hazardous Waste Site Activities, 
NIOSH/OSHA/USCG/EPA, October, 1985. 
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SOP # FW-C-004 REVISION DATE:October 20, 1998 

1.0 Scope and Application 

This standard operating procedure (SOP) is 
applicable to the collection of representative 
sediment samples. Analysis of sediment may be 
biological, chemical, or physical in nature and may 
be used to determine the following: 

toxicity; 
biological availability and effects of 
contiiminants; benthic biota; 

• extent and magnitude of contamination; 
conti-miinant migration pathways and 
source; 
fate of contaminants; 

• grain size distribution. 

Tlie methodologies discussed in this SOP are 
applicable to tie sampling of sedunent in both 
flowing iuid standmg water. They are generic in 
nature ard may be modified in whole or part to meet 
the handling and analytical requirements ofthe 
contaminants of concern, as well as the constraints 
presented by site conditions and equipment 
limitatiois. However, if modifications occur, they 
should be documented in a site or personal logbook 
and discussed in reports summarizing field activities 
and analytical results. 

For the pmrposes of this procedure, sediments are 
those mineral and organic materials situated beneath 
an aqueous layer. The aqueotis layer may be either 
static, as in lalces, ponds, and impoundments; or 
flowing, as in rivers and streams. 

Mention of trade names or commercial products 
does not constitute U.S. EPA or Carlson 
Environnental. Inc. (CEI) endorsement or 
re'commsndation for use. 

sample required (disturbed vs. undisturbed), 
contaminants present, and sediment type. 
Sediment is collected from beneath an aqueous layer 
either directly, using a hand held device such as a 
shovel, trowel, or auger; or indirectly, using a 
remotely activated device such as an Ekman or 
Ponar dredge. Following collection, sedunent is 
transferred from the sampling device to a sample 
container of appropriate size and construction for 
the analyses requested. If composite sampling 
techniques are employed, multiple grabs are placed 
into a container constructed of inert material, 
homogenized, and transferred to sample containers 
appropriate for the analyses requested. The 
homogenization procedure should not be used if 
sample analysis includes volatile organics; in this 
case, sediment, or multiple grabs of sediment, 
should be transferred directly from the sample 
collection device or homogenization container to the 
sample container. 

3.0 Sample Preservation, Containers, Handling 
and Storage 

If the sample is to be analyzed for volatile organic 
compounds (VOCs), field preservation methods in 
accordance with EPA Method 5035 may be 
appropriate (refer to SOP FW-C-011). 

1. Chemical preservation of solids is generally not 
recommended. Cooling to 4° C is usually the 
best approach, supplemented by the appropriate 
holdmg time for the analyses requested. 

2. Wide mouth glass containers with Teflon lined 
caps are utilized for sedunent samples. The 
sample volimie is a function ofthe analytical 
requirements and will be specified in the Work 
Plan. 

2,0 Method Summary 

Sediment .sarrples may be collected using a variety 
of metiiods and equipment, depending on the depth 
ofthe aijueous layer, the portion ofthe sediment 
profile required (surface vs. subsurface), the type of 

If analysis of sediment from a discrete depth or 
location is desired, sediment is transferred 
directly from the sampling device to a labeled 
sample container(s) of appropriate size and 
construction for the analyses requested. Transfer 
is accomplished stainless steel or plastic lab 
spoon or equivalent. 
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4. If con posite samplmg techniques or multiple 
grabs are employed, equal portions of sediment 
from erach location are deposited into a stainless 
steel elastic, or other appropriate composition 
(e.g., Teflon) contamers. The sediment is 
homo.jenized thoroughly to obtain a composite 
representative ofthe area sampled. The 
composite sediment sample is transferred to a 
labeled c;ontauier(s) of appropriate size and 
construction for the analyses requested. Transfer 
of sedunent is accomplished with a stainless steel 
or plastic lab spoon or equivalent. Samples for 
volati e organic analysis must be transferred 
directly from the sample collection device or 
pooled from multiple areas in the 
homogenization container prior to mixing. This 
is done to minimize loss of contaminant due to 
volatilization durmg homogenization. 

5. All samjiling devices should be decontaminated, 
then \t'rapped in aluminum foil. The sampling 
device should remain in this wrapping until it is 
needed. Each sampling device should be used for 
only one sample. Disposable samplmg devices 
for sediment are generally impractical due to 
cost and the large number of sediment samples 
which may be required. Sampling devices should 
be cleaned m the field using the decontammation 
procedure described in the Sampling Equipment 
Decontamination SOP # FW-S-007. 

4.0 Interferences and Potential Problems 

Substrate particle size and organic matter content are 
a chrect consequence ofthe flow characteristics of a 
water body. Contaminants are more likely to be 
concentriited m sediments typified by fine particle 
size and a higli organic matter content. This type of 
the sediir ent is most likely to be collected from 
depositional zones. In contrast, coarse sediments 
with lô •̂ organic matter content do not typically 
concentnite pollutants and are generally foimd in 
erosional zones. The selection of a sampling 
locatior can, tlierefore, greatiy influence the 
analytical results and should be justified and 
specified in the Work Plan. 

5.0 Equipment/Apparatus 

Equipment needed for collection of sediment 
samples may mclude: 

Maps/plot plan 
Safety equipment 
Compass 
Tape measure 
Survey stakes, flags, or buoys and anchors 
Camera and film 
Stainless steel, plastic, or other 
appropriate composition bucket 
4-oz., 8-oz., and one-quart wide mouth 
jars w/Teflon lined lids 
Ziploc plastic bags 
Logbook 
Sample jar labels 
Chain of Custody records, field data 
sheets 
Cooler(s) 
Ice 
Decontamination supplies/equipment 
Spade or shovel 
Spatula 
Scoop 
Trowel 
Bucket auger 
Tube auger 
Extension rods 
"T" handle 
Sediment coring device (tube, drive head, 
eggshell check value, nosecone, acetate 
tube, extension rods, "T" handle) 
Ponar dredge 
Ekman dredge 
Nylon rope or steel cable 
Messenger device 

6.0 Reagents 

Reagents are not used for preservation of sediment 
samples. Decontamination solutions are specified m 
the Sampling Equipment Decontamination SOP # 
FW-S-007. 
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7.0 PROCEDURES 

7.1 Preparation 

1. Detennuie the objective(s) and extent ofthe 
sampling effort. The samplmg methods to be 
employed, vaxd the types and amounts of 
equipment jmd suppUes required will be a 
funcri on of site characteristics and objectives of 
the stud]'. 

2. Obtain the necessary samplmg and monitormg 
equipment. 

3. Prepa-e schedules, and coordinate with staff, 
client, and regulatory agencies, if appropriate. 

4. Decontaminate or preclean equipment, and 
ensure that it is in working order. 

5. Perfoim a general site survey prior to site entry 
in accordance with the site specific Health and 
Safet}' Plan. 

6. Use s akes, flagging, or buoys to identify and 
mark all sampling locations. Specific site factors 
incluclmg flow regime, basin morphometry, 
sediment characteristics, depth of overlymg 
aqueous layer, contaminant source, and extent 
and niture of contamination should be 
considered when selecting sample locations. If 
required, the proposed locations may be adjusted 
based on site access, property boundaries, and 
surfac e obstructions. 

7.2 Sample Collection 

Selection of a sampling device is most often 
contingent upon: (1) the depth of water at the 
sajTipling location, and (2) the physical 
characteristics sediment to be sampled. If VOCs 
analj'sis :s to be performed, once the sample has 
been relrie\ed usmg one ofthe methods listed 
below, tie iiarriple should be preserved in 
accordance wi-Ji EPA Method 5035 (refer to SOP 
F\V-C-()] 1). The following procedures may be 
utilized. 

7.2.1 Sampling Surface Sediment with a Trowel or 
Scoop from Beneath a Shallow Aqueous Lavei' 

For the purpose of this method, surface sediment is 
considered to range from 0 to six mches in depth 
and a shallow aqueous layer is considered to range 
from 0 to 12 inches in depth. Collection of surface 
sediment from beneath a shallow aqueous layer can 
be accomplished with tools such as spades, shovels, 
trowels, and scoops. Although this method can be 
used to collect both unconsolidated/consolidated 
sediment, it is limited somewhat by the depth and 
movement ofthe aqueous layer. Deep and rapidly 
flowing water render this method less accurate than 
others discussed below. However, representative 
samples can be collected with this procediu-e in 
shallow sluggish water provided care is 
demonstrated by the sample team member. A 
stainless steel or plastic sampling implement will 
suffice in most applications. Care should be 
exercised to avoid the use of devices plated with 
chrome or other materials; plating is particularly 
common with garden trowels. 

The following procedure will be used to collect 
sediment with a scoop, shovel, or trowel: 

1. Usmg a decontaminated sampling implement, 
remove the desired thickness and volume of 
sediment from the sampling area. 

2. Transfer the sample into an appropriate sample 
or homogenization container. Ensure that non-
dedicated contamers have been adequately 
decontaminated. 

3. Surface water should be decanted from the 
sample or homogenization container prior to 
sealing or transfer; care should be taken to retain 
the fine sediment flection during this procedure. 

7.2.2 Sampling Surface Sediment with a Bucket 
Auger or Tube Auger from Beneath a Shallow 
Aqueous Layer 

>For the purpose of this metliod, surface sediment is 
considered to range from 0 to six inches m depth 
and a shallow aqueous layer is considered to range 
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from 0 to 24 inches in depth. Collection of surface 
sedunent from beneath a shallow aqueous layer can 
be accomplished with a system consisting of bucket 
auger or tube auger, a series of extensions, and a "T" 
handle. The use of additional extensions in 
conjunction with a bucket auger can increase the 
death oi" water from which sediment can be 
collected from 24 inches to 10 feet or more. 
However, sample handling and manipulation 
increases in difficulty with increasing depth of 
Welter. TT e bucket auger or tube auger is driven into 
the sedin'ient and used to extract a core. The various 
depths represented by the core are homogenized or a 
subsamp e ofthe core is taken from the appropriate 
depth. 

TTie folic wing procedure will be used to collect 
sediment samples with a bucket auger or tube auger: 

1. An acetate core may be mserted into the bucket 
augei or tube auger prior to sampling if 
characteristics ofthe sediments or water body 
warrfjit. By using this technique, an intact core 
can be extracted. 

2. Attach die auger head to the requhed length of 
extensions, then attach the "T" handle to the 
upper extension. 

3. Cleai the area to be sampled of any surface 
debris. 

4. Insert the bucket auger or tube auger into the 
sediment at a 0° to 20° angle from vertical. This 
orientation mmimizes spillage ofthe sample 
from the siimpler upon extraction from the 
sedirient and water. 

5. Rota te the auger to cut a core of sediment. 

6. SloM ly withchaw the auger; if using a tube auger, 
malo: sure that the slot is facing upward. 

7 Transfer tlie sample or a specified aliquot of 
sam{)le into an appropriate sample or 
homogenization container. Ensure that non-
dedicated contamers have been adequately 
decontaminated. 

7.2.3 Sampling Deep Sediment with a Bucket Aueer 
or Tube Auger from Beneath a Shallow Aqueous 
Layer 

For the purpose of this method, deep sediment is 
considered to range from six to greater than 18 
inches m depth and a shallow aqueous layer is 
considered to range from 0 to 24 mches. Collection 
of deep sedunent from beneath a shallow aqueous 
layer can be accomplished with a system consisting 
of a bucket auger, a tube auger, a series of 
extensions and a "T' handle. The use of additional 
extensions can increase the depth of water from 
which sediment can be collected from 24 inches to 
five feet or more. However, water clarity must be 
high enough to permit the sampler to directly 
observe the sampling operation. In addition, sample 
handlmg and manipulation mcreases in difficulty 
with increasing depth of water. The bucket auger is 
used to bore a hole to the upper range ofthe desired 
sampling depth and then withdravra. The tube auger 
is then lowered down the borehole, and driven into 
the sediment to the lower range ofthe desired 
samplmg depth. The tube is then withdrawn and the 
sample recovered from the tube. This method can 
be used to collect furoly consolidated sediments. 
But is somewhat limited by the depth ofthe aqueous 
layer, and the integrity ofthe initial borehole. 

The following procedure will be used to collect deep 
sediment samples with a bucket auger and a tube 
auger: 

1. Attach the bucket auger bit to the required 
lengths of extensions, then attach the "T' handle 
to the upper extension. 

2. Clear the area to be sampled of any surface 
debris. 

3. Begin auguring, periodically removing any 
accumulated sediment (i.e., cuttings) from the 
auger bucket. Cuttings should be disposed of far 
enough from the samplmg area to minunize 
cross contamination of various depths. 
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4. After I caching the upper range of the desired 
depth, slowly and carefully remove bucket auger 
from fie boring. 

5. Attach the tube auger bit to the required lengths 
of ext<!nsions, then attach the "T" handle to the 
upper extension. 

6. Carefiilly lower tube auger dovra borehole using 
care to avoid making contact with the borehole 
sides <md, tlius, cross contaminating the sample. 
Gradually force tube auger into sediment to the 
lower range ofthe deshed samplmg depth. 
Hammering ofthe tube auger to facilitate cormg 
should be avoided as the vibrations may cause 
the boring walls to collapse. 

7. Remove tube auger from the borehole, again 
taking, care to avoid making contact with the 
borehole sides and, thus, cross contaminatmg the 
sample. 

8. Discard the top of core (approximately 1 inch); 
as thi;; represents material collected by the tube 
auger before penetration to the layer concern. 

9. Transfer sample into an appropriate sample or 
homogenization container. Ensure that non-
dedicated contamers have been adequately 
decor tamiriated. 

7.2.4 Sampling Surface Sediment with an Ekman or 
Ponar Dredge from Beneath a Shallow or Deep 
Aqueous Laver 

For the purpose of this method, surface sediment is 
considered to range from 0 to six inches in depth. 
Collection of surface sediment can be accomplished 
with a system consisting of a remotely activated 
device I credge) and a deployment system. This 
technique consists of lowering a sampling device 
(dredge) to the surface of the sediment by use of a 
rope, catile, or extended handle. The mechanism is 
activatec, and the device entraps sediment in spring 
loaded or lever operated jaws. 

An Ekmui dredge is a lightweight sediment 
samplmj; device with spring activated jaws. It is 

used to collect moderately consolidated, fine 
textured sediment. The followmg procedure will be 
used for collecting sediment with an Ekman dredge 

1. Attach a sturdy nylon rope or stamless steel 
cable through the hole on the top ofthe bracket, 
or secure the extension handle to the bracket 
with machine bolts. 

2. Attach springs to both sides ofthe jaws. Fix the 
jaws so that they are in open position by placing 
trip cables over the release studs. Ensure that the 
hmged doors on the dredge top are free to open. 

3. Lower the sampler to a point 4 to 6 niches above 
the sediment surface. 

4. Drop the sampler to the sediment. 

5. Trigger the jaw release mechanism by lowering a 
messenger down the line, or by depressing the 
button on the upper end ofthe extension handle. 

6. Raise the sampler and slowly decant any free 
hquid through the top of the sampler. Care 
should be taken to retain the fine sediment 
fraction during this procedure. 

7. Open the dredge jaws and transfer the sample 
into a stainless steel, plastic or other appropriate 
composition (e.g.. Teflon) container. Ensure that 
non-dedicated containers have been adequately 
decontammated. If necessary, contmue to 
collect additional sediment grabs until sufficient 
material has been secured to fulfill analytical 
requfrements. Thoroughly homogenize and then 
transfer sediment to sample containers 
appropriate for the analyses requested. Samples 
for volatile organic analysis must be collected 
directly from the bucket before homogenization 
to minimize volatilization of contaminants. 

A Ponar dredge is a heavyweight sediment sampling 
device with weighted jaws that are lever or spring 
activated. It is used to collect consolidated fine to 
>coarse textured sediment. TTie following procedure 
will be used for collecting sedunent with a Ponar 
dredge 
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1. Attact a sturdy nylon rope or steel cable to the 
ring provided on top of the dredge. 

2. Arrange the Ponar dredge with the jaws m the 
open jiosition, setting the trip bar so the sampler 
remauis open when lifted from the top. If the 
dredge is so equipped, place the spring loaded 
pin in:o the aligned holes in the trip bar. 

3. Slowly lower the sampler to a point 
approximately two inches above the sediment. 

4. Droj) the sampler to the sedunent. Slack on the 
line will release the trip bar or spring loaded pin; 
pull up sharply on the line 

5. Raise the dredge to the surface and slowly 
decart any free liquid through the screens on top 
ofthe dredge. Care should be taken to retain the 
fine sediment fraction during this operation. 

6. Open tlie dredge and transfer the sediment to a 
stauiless steel, plastic or other appropriate 
need<;d. composition (e.g.. Teflon) container. 
Ensu'e that non-dedicated contamers have been 
adequately decontaminated. Ifnecessary, 
continue to collect additional sediment until 
sufficient material has been secured to fulfill 
requirements. Thoroughly homogenized and 
then transfer sediment for the analyses requested. 
Sani])les for volatile organic analysis must be 
collected directiy from the bucket before 
homogeni;iation to minimize volatilization of 
contaminants. 

collected from 24 inches to 10 feet or more. This 
sampler may be used with either a drive hammer for 
fhm sediment, or a "T" handle for soft sediment. 
However, sample handlmg and manipulation 
increases in difficulty with increasing depth of 
water. 

The following procedure describes the use of a 
sample coring device used to collect subsurface 
sediments. 

1. Assemble the coring device by inserting the 
acetate core into the sampling tube. 

2. Insert the "egg shell" check valve into the lower 
end ofthe sampling tube with the convex surface 
positioned inside the acetate core. 

3. Screw the nosecone onto the lower end ofthe 
sampling tube, securing the acetate tube and 
eggshell check valve. 

4. Screw the handle onto the upper end ofthe 
sampling tube and add extension rods as needed. 

5. Place the sampler in a perpendicular position on 
the sediment to be sampled. 

6. If the "T' handle is used, place downward 
pressure on the device until the desired depth is 
reached. After the deshed depth is reached, 
rotate the sampler to shear off the core at the 
bottom. Slowly withdraw the sampler from the 
sediment and proceed to step 15. 

7.2.5 Sanpling Subsurface Sediment with a Coring 
Device from Beneath a Shallow Aqueous Layer 

For purpioses of this method, subsurface sediment is 
considered to range from 6 to 24 inches in depth and 
a shallow aqueous layer is considered to range from 
0 to 24 inches, m depth. Collection of subsiuface 
sedimert fi-om beneath a shallow aqueous layer can 
be accomplished with a system consisting of a tube 
sampler, acefcite tube, eggshell check valve, 
nosecore, extensions, and "T" handle, or drivehead. 
The use of additional extensions can mcrease the 
depth oi" water from which sedunent can be 

7. If the drive hammer is selected, insert the tapered 
handle (drive head) ofthe drive hammer through 
the drive head. 

8. Drive the sampler into the sediment to the 
desired depth. 

9. Record the length ofthe tube that penefrated tlie 
sample material, and the number of blows 
required to obtain this depth. 

> 
10. Remove the drive hammer and fit the keyhole­

like opening on the flat side ofthe hammer onto 



CEI STANDARD OPERATING PROCEDURES 

Sediment Sampling Page 7 

the drive head. In this position, the hammer 
serves as a handle for the sampl.er. 

11. Rotate the sampler to shear off the core at the 
bottom. 

12. Lower the sampler handle (hammer) until h just 
clears the two ear-like protrusions on the drive 
head, and rotate about 90°. 

13. Slowly withdraw the sampler from the sediment. 
If the drivehead was used, pull the hammer 
upwards and dislodge the sampler from the 
sediment. 

14. Carejiilly remove the coring device from the 
watei. 

If. Unscrew tlie nosecone and remove eggshell 
checl: valve. 

16. Slide tlie acetate core out ofthe sampler tube. 
Decant surface water, using care to retain the 
fine sedunent flection. If head space is present in 
the uoper end, a hacksaw may be used to shear 
the acetate tube off at the sedunent surface. The 
acetate core may then be capped at both ends. 
Indicate on the acetate tube the appropriate 
orientation ofthe sediment core using a 
wateiproof marker. The sample may be used in 
this fashion, or the contents transferred to a 
sample or homogenization container. 

17. Open the acetate tube and transfer the sediment 
to a stamless steel, plastic or other appropriate 
composition (e.g.. Teflon) container. Ensure that 
non-dedicated containers have been adequately 
decontaminated. Ifnecessary, continue to collect 
additional sediment imtil sufficient material has 
been secured to fulfill analytical requirements. 
Thoroughly homogenize and then transfer 
sedirient to sample containers appropriate for 
the analyses requested. Samples for volatile 
orga]iic analysis must be collected dfrectly from 
the bucket before homogenization to minimize 
volatilization of contammants. 

8.0 Calculations 

This section is not applicable to this SOP. 

9.0 Quality Assurance/Quality Control 

There are no specific quality assurance (QA) 
activities which apply to the implementation of these 
procedures. However, the following QA procedures 
apply: 

1. All data must be documented on field data sheets 
or within site logbooks. 

2. All instrumentation must be operated in 
accordance with operating mstructions as 
supplied by the manufacturer, unless otherwise 
specified in the work plan. Equipment checkout 
and calibration activities must occur prior to 
samplmg/operation, and they must be 
documented. 

10.0 Data Validation 

This section is not applicable to this SOP. 

11.0 Health and Safety 

When working with potentially hazardous materials, 
follow U.S. EPA/OSHA and Corporate health and 
safety procedures. 

More specifically, when sampling sediment from 
water bodies, physical hazards must be identified 
and adequate precautions must be taken to ensure 
the safety ofthe sampling team. The team member 
collecting the sample should not get too close to the 
edge ofthe water body, where bank failure may 
cause loss of balance. To prevent this, the person 
performing the sampling should be on a lifelme, tmd 
be wearing adequate protective equipment. If 
sampling from a vessel is determined to be 
necessary, appropriate protective measures must be 
unplemented. 
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SOP # FW-C-006 REVISION DATE: October 20, 1998 

ItH 

1.0 Scope and Application 

TTie objective of this standard operating procedure 
(SOP) is to provide general reference information on 
sampling of ground water wells. This guidelme is 
primarily concerned with the collection of water 
samples from the saturated zone ofthe subsurface. 
E\'ery ef'ort must be made to ensure that the sample 
is representative ofthe particular zone of water 
bemg sampled. These procedures are designed to be 
used in conjunction with analyses for the most 
common types of ground water contaminants (e.g., 
volatile juid semi-volatile organic compounds, 
pesticides, metals, biological parameters). 

Tliese are standard (i.e., typically applicable) 
ojieratinij procedures which may be varied or 
changed as required, dependent upon site conditions, 
eciuipment luriitations or limitations impose by the 
procedure. In all instances, the ultimate procedures 
ernplo>ed .should be documented and associated 
with the final report. 

Mention of trade names or commercial products 
does not constitute U.S. Envhonmental Protection 
Agency (i;PA) or Carlson Environmental, Inc. (CEI) 
endorsement or recommendation for use. 

2,0 Metliod Summary 

In order to obtain a representative groundwater 
sample tor chemical analysis it is important to 
remove stagnant water m the well casmg and the 
\\ater immediately adjacent to the well before 
collection ofthe sample. This may be achieved with 
one of a niunber of instruments. The most common 
of these are the bailer, submersible pump, non-
contac: jas bladder pump, inertia pump and suction 
pump, 'it a minimum, three well volumes should be 
purged, if possible. Equipment must be 
decontaninated prior to use and between wells. 

C>nce purging is completed and the correct 
laboratcr)'-cleaned sample contamers have been 
prepared, samplmg may proceed. Sampling may be 
conducted with any ofthe above mstruments, and 
need not be tlie same as the device used for purging. 

Care should be taken when choosmg the samplmg 
device as some will affect the mtegrity ofthe 
sample. Sampling should occur in a progression 
from the least to most contaminated well, if this 
mformation is known. 

The growuig concern over the past several years 
over low levels of volatile organic compounds in 
water supplies has led to the development of highly 
sophisticated analytical methods that can provide 
detection lunits at part per trillion levels. While the 
laboratory methods are extremely sensitive, well 
controlled and quality assured, they caimot 
compensate for a poorly collected sample. The 
collection of a sample should be as sensitive, highly 
developed and quality assured as the analytical 
procedures. 

3.0 Sample Preservation, Containers, Handling 
and Storage 

The type of analysis for which a sample is bemg 
collected determines the type of bottle, preservative, 
holding tune, and filtermg requirements. Samples 
should be collected dhectly from the sampling 
device into appropriate laboratory cleaned 
contamers. Check that a Teflon liner is present in the 
cap, if required. Attach a sample identification label. 
Complete a field data sheet, a chain of custody form, 
and record all pertinent data in the site logbook. 

Samples shall be appropriately preserved, labeled, 
logged, and placed m a cooler to be maintained 4 ^̂ C. 
Samples must be shipped well before the holding 
tune is up and ideally should be shipped widiin 24 
hours of sample collection. It is imperative that 
samples be shipped or delivered daily to the 
analytical laboratory in order to maxunize the time 
available for the laborator>' to perform the analyses. 
The bottles should be shipped with adequate 
packing and cooluig to ensure that they arrive intact. 

Sample retrieval systems suitable for the valid 
collection of volatile organic samples are: poshive 

> displacement bladder pumps, gear driven 
submersible pumps, syringe samplers and bailers 
(Barcelona, 1984; Nielsen, 1985). Field conditions 

file:////ater
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and other constraints will lunit the choice of 
appropriate systems. The focus of concern must 
remain to provide a valid sample for analysis, one 
which has been subjected to the least amount of 
turbulence possible. 

Treatment of die sample with sodium thiosulfate 
preservative is required only if there is residual 
chlorine in the water that could cause free radical 
chlorination and change the identity ofthe original 
contam iiants. It should not be^ised if there is no 
chlorine in the water. 

Holding time for volatiles analysis is seven days. It 
is imperative that the sample be shipped or delivered 
d.iily to the analytical laboratory. The bottles must 
be shipped on their sides to aid m maintaining the 
airtight seal during shipment, with adequate packmg 
and coo ing to ensure that they arrive intact. 

For collection of volatile organic samples, refer to 
tlie work plan to ensure that 40 mL glass sample 
vials w i Ji Teflon lined septa are ordered and in 
sufficient numbers. Check sampling supplies; field 
kit for chlorine, preservatives, Parafilm, foam 
s eeves and coolers. Due to the extreme trace levels 
at which volatile organics are detectable, cross 
contamination and introduction of contaminants 
must be a\'oided. Trip blanks are incorporated into 
die shipment package to provide a check against 
cross contamination. 

4.2 Purging 

In a nonpumping well, there will be little or no 
vertical mixing ofthe water, and stratification will 
occur. The well water in the screened section will 
mix with the ground water due to normal flow 
patterns, but the well water above the screened 
section will remam isolated, become stagnant, and 
may lack the contaminants representative ofthe 
ground water. Persons samplmg should realize that 
stagnant water may contam foreign material 
inadvertentiy or deliberately introduced from the 
surface, resulting in an unrepresentative sample. To 
safeguard against collecting nonrepresentative 
stagnant water, the following guidelines and 
techniques should be adhered to during sampling: 

1. As a general rule, all monitor wells should be 
pumped oi- bailed prior to sampling. Purge water 
should be containerized on site or handled as 
specified in the site specific project plan. 
Evacuation of a minimum of one volume of 
water in the well casuig, and preferably three to 
five volumes, is recommended for a 
representative sample. In a high-yielding ground 
water formation and where there is no stagnant 
water in the well above the screened section, 
evacuation prior to sample withdrawal is not as 
critical. However, m all cases where the 
monitoring data is to be used for enforcement 
actions, evacuation is recommended. 

i lhl 
4.0 INTERFERENCES AND POTENTIAL 
PROBLEMS 

4.1 General 

The primary goal in performing groimd water 
sampling is to obtaui a representative sample ofthe 
ground water body. Analysis can be compromised 
by field peirsonnel in two primary ways: (1) taking 
an unrepresentative sample, or (2) by incorrect 
handlin* ofthe sample. There are numerous ways of 
introducing foreign contammants into a sample, and 
these mus: be avoided by following strict sampling 
procedtres and utilizing trained field personnel. 

2. When purging with a pump (not a bailer), the 
pump should be set at the screened interval, or if 
the well is an open-rock well, it should be set at 
the same depth the sample will be collected. 
When samplmg a screened well, the sample 
should also be collected from the same depth the 
pump was set at. 

3. The well should be sampled as soon as possible 
after purging. 

4. Analytical parameters typically dictate whether 
the sample should be collected through the 
purging device, or through a separate sampling 
instrument. 
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5 For wells that can be pumped or bailed to 
dryness with the equipment being used, the well 
should be evacuated and allowed to recover prior 
to cc llecting a sample. If the Advantages 
recovery rate is fairly rapid and time allows, 
evacuation of more than one volume of water is 
preferred. If recovery is slow, sample the well 
upon recovery after one evacuation. 

6. A non-representative sample can also result from 
excessive pre-pumping ofthe monitoring well. 
Stratification ofthe leachate concentration in the 
ground water formation may occur, or heavier-
than-water compounds may sink to the lower 
port ons of aquifer. Excessive pumping can 
dilute or increase the contaminant concentrations 
from wha: is representative ofthe sampling point 
interest. 

4.3 Materials 

Materials of construction for samplers and 
evacuation equipment (bladders, pump, bailers, 
tubing, etc.) should be lunited to stainless steel. 
Teflon , and glass in areas where concentrations are 
expected to be at or near the detection limit. The 
tendency of organics to leach mto and out of many 
materia.s malce the selection of materials critical for 
trace analyses. The use of plastics, such as PVC or 
polyethylene, should be avoided when analyzmg for 
organics. However, PVC may be used for 
evacuation ec|uipment as it will not come in contact 
with the: sample, and in highly contammated wells, 
disposaole equipment (i.e., polypropylene bailers) 
may be appropriate to avoid cross-contamination. 

Materials of construction (bladders/ pumps, bailers, 
tubing, etc.) suitable for collecting and handling 
Volatile; Cirgjmic Samples should be limited to 
stainless steel, Teflon and glass m areas which 
detection limit range concentrations are expected. 
The tendencj' of organics to leach into and out of 
many materials, make the selection of materials 
critical for these trace analyses. The use of plastics, 
e:.g., P\'C etc., should be avoided. There are 
numerous ways of introducing foreign contaminants 
\vells irito a sample, and these must be avoided by 

following strict sampling procedures and utilization 
of trained personnel. 

4.4 Advantages/Disadvantages of Certain 
Equipment 

4.4.1 Bailers 

Advantages 

Portable 
Only practical limitations on size and 
material 
No power source needed 
Readily available 
Removes stagnant water first 
Rapid, sunple method for removing small 
volumes of purge water 
Mihunal outgassing of volatile organics 
while sample is m bailer 

Disadvantages 

Time-consuming to flush a large well of 
stagnant water 
Transfer of sample may cause aeration 
Stoppers at the bottom ofthe bailer 
usually leak thus the bailer must be 
brought to the surface rapidly 
If die bailer is allowed to hit the bottom of 
the well boring, gravel can displace the 
ball valve not allowing the bailer to hold 
water 

4.4.2 Submersible Pumps 

Advantages 

Portable and can be transported to several 
wells 
Depending upon the size ofthe pump and 
the pumping depths, relatively high rates 
are possible 
Generally very reliable and does not 
require priming 

file:///vells
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Disadvantages 

Potential for effects on analysis of trace 
orgimics Heavy and cumbersome to deal 
\w'\t\\, particularly m deeper wells 
Expensive 

• Power source needed 
Sediment in water may cause problems 
Avitli the pumps 

• Impractical in low yielding or shallow 
wells 

4.4.3 Non-Contact Gas Bladder Pumps 

Advantages 

Maintains integrity of sample 
• Easy to use 

Can sample from discrete locations within 
the monitor well 

Pump must be pruned and vacuum is 
often difficuk to mamtain during initial 
stages of pumping. 

4.4.5 Inertia Pumps 

Advantages 

Portable, inexpensive, and readily 
available 
Offers a rapid method for purging 
relatively shallow wells 

Disadvantages 

May be time consuming to purge wells 
with these manual pumps 
Labor intensive 
WaTerra pumps are only effective in 2-
inch diameter wells 

Disadvantages 

an 

UN 

Difficulty m cleaning, though dedicated 
diameter wells tubing and bladder may be 
used Only usefiil to about 100 feet 
Supply of gas for operation, gas bottles 
and/or compressors are often difficult to 
obtain and are cumbersome 
Relatively low pumping rates 
Requires air compressor or pressurized 
gas source and control box 

4.4.4 Suction Pumps 

Advantc'ges 

Portable, inexpensive, and readily 
available 

Disad\>antages 

Restricted to areas with water levels 
within 20 to 25 feet ofthe ground surface 
Vacuum can cause loss of dissolved 
ga!;ses and volatile organics 

5.0 EQUIPMENT APPARATUS 

5.1 Equipment Checklist 

5.1.1 General 

Water level mdicator 
- electric sounder 
- steel tape 
- transducer 
- reflection sounder 
- airline 
Depth sounder 
Appropriate keys for well cap locks 
Steel brush 
HNU or OVA (whichever is most 
appropriate) 
Logbook 
Calculator 
Field data sheets and samples labels 
Cham of custody records and seals 
Sample containers 
Engineer's rule 
Sharp knife (locking blade) 
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Tool box (to include at least: 
screwdrivers, pliers, hacksaw, hammer, 
flashlight, adjustable wrench) 
Leadier work gloves 
.Appropriate Health & Safety gear 
5-gallon pail 
Plastic sheeting 
Shipping containers 
Packing materials 
Bolt cutters 
Ziploc plastic bags -
Containers for evacuation liquids 
Decontamination solutions 
Tap water 
Non phosphate soap 
Several brushes 
Pails or tubs 
Aluminum foil 
Garden sprayer 
F*reservatives 
Distilled or deionized water 
Fire extinguisher (if using a generator for 
your power source) 

5 1.2 Bailers 

Clean, decontaminated bailers of 
appropriate size and construction material 
Nylon Ime, enough to dedicate to each 
well 
Teflon coated bailer wire 
Shcirp knife 
Aluminum foil (to wrap clean bailers) 
Five gallon bucket 

- electrical tape 
- heat shrink 
- hose connectors 
- Teflon tape 

5.1.4 Non-Gas Contact Bladder Pump 

• Non-gas contact bladder pump 
• Compressor or nitrogen gas tank 
• Batteries and charger 
• Teflon tubing - enough to dedicate to each 

well 
Swagelock fitting 
Toolbox supplements - same as 
submersible pump 
Control box (if necessary) 

5.1.5 Suction Pump 

Pump 
1" black PVC coil tubing - enough to 
dedicate to each well 
Gasoline - if requu-ed 

• Toolbox 
Plumbing fittmgs 

• Flow meter with gate valve 

5.1.6 Inertia Pump 

Pump assembly (WaTerra pump, piston 
pump) 

• Five gallon bucket 

6.0 Reagents 

5.1.3 Submersible Pump 

Puinp(s) 
Generator (110, 120, or 240 volt) or 12 
volt battery if inaccessible to field 
vehicle - amp meter is usefiil 
1" black PVC coil tubing - enough to 
dedicate to each well 
Hose clamps 
Safety cable 
Tool box supplement 
- pipe wrenches 
- wire strippers 

Reagents may be utilized for preservation of 
samples and for decontamination of sampling 
equipment. The preservatives required are specified 
by the analysis to be performed. Decontamination 
solutions are specified m SOP #FW-S-007, 
Samplmg Equipment Decontamination. 

7.0 PROCEDURE 

7.1 Preparation 

I. Determine the extent ofthe sampling effort, the 
sampling methods to be employed, and the types 



CEI STANDARD OPERATING PROCEDURES 

Ground Water Sampling - General Page 6 

and amounts of equipment and supplies needed 
(i.e, cliame:er and depth of wells to be sampled). 

2. Obtain necessary samplmg and monitormg 
equipment, appropriate to type of contaminant 
bemg investigated. For collection of volatile 
organic samples, refer to the work plan to ensure 
that ^0 mL glass sample vials with Teflon Imed 
septa are ordered and ui sufficient numbers. 
Check samplmg supplies; field kit for chlorine, 
presiervatives, Parafilm, foam sleeves and 
coole:rs. Due to extreme trace levels at which 
volatile organics are detectable, cross 
contamination and introduction of contaminants 
must be avoided. Trip blanks are uicorporated 
into :he; shipment package to provide a check 
against cross contamination. 

3. Decontaminate or preclean equipment, and 
ensure that it is in working order. 

4 Prepare scheduling and coordinate with staff, 
cherts, and regulatory agency, if appropriate. 

5. Perform a general site survey prior to site entry 
in accordance with the site specific Health and 
Safety Plan. 

6. Identify and mark all samplmg locations. 

7.2 Field Preparation 

1. Star: at the least contammated well, if known. 

2. Lay plastic sheetmg around the well to minimize 
like ihood of contamination of equipment from 
soil adjacent to the well. 

3. Remove locking well cap, note location, time of 
day and date m field notebook or appropriate 
log foiTn. 

4. Remove well casmg cap. 

.'>. Screen headspace of well with an appropriate 
monhoring instrument to determine the presence 
of \ olatile organic compounds and record m site 
logbook. 

6. Lower water level measuring device or 
equivalent (i.e., permanently installed 
transducers or airline) into well until water 
surface is encountered. 

7. Measure distance from water surface to 
reference measuring point on well casing or 
protective barrier post and record in site 
logbook. Alternatively, if no reference pomt, 
note that water level measurement is from top of 
steel casmg, top of PVC riser pipe, from ground 
surface, or some other position on the well head. 

If floating organics are of concern, this can be 
determmed by measuring the water level with an 
oil/water interface probe which measures 
floating organics. 

8. Measure tbtal depth of well (at least twice to 
confirm measurement) and record in site 
logbook or on field data sheet. 

9. Calculate the volume of water in the well and the 
volume to be purged using the calculations in 
Section 8.0. 

10. Select the appropriate purging and sampling 
equipment. 

11. If residual chlorine is suspected, use the Hach 
Field Test Kit for chlorine to determine if there 
is residual chlorine in the water to be sampled. If 
there is, treat the sample vial with a crystal of 
sodium thiosulfate prior to sample collection. 

7.3 Purging 

The amount of flushing a well receives prior to 
sample collection depends on the intent ofthe 
monitoring program as well as the hydrogeologic 
conditions. Programs where overall quality 
determination of water resources are involved may 
require long pumping periods to obtain a sample that 
is representative of a large volume of that aquifer. 
The pumped volume can be determined prior to 
sampling so that the sample is a collected after a 
known volume ofthe water is evacuated from the 
aquifer, or the well can be pumped until the 
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stabilization of parameters such as temperature, 
ehictriciil conductance, pH, or turbidity until the 
bailer is. completely submerged, has occurred. 

However, monitoring for defining a contaminant 
plume requires a representative sample of a small 
volume ofthe aquifer. These circumstances require 
that the >vell be pumped enough to remove the 
stignant water but not enough to induce flow from 
other areas. Generally, three well volumes are 
considered effective, or calculations can be made to 
determijie, on the basis ofthe aquifer parameters 
and well dimensions, the appropriate volume to 
remove ]3rior to sampling, , 

During purging, water level measurements may be 
taken regularly at 15-30 second intervals. This data 
may be used to compute aquifer transmissivity and 
other hydraulic characteristics. The following well 
evacuation devices are most commonly used. Other 
evacuation devices are available, but have been 
o.mitted in this discussion due to their limited use. 

7 3.1 Bailers 

Bailers are the simplest purging device used and 
have many advantages. They generally consist of a 
rigid lengtli of tube, usually with a ball check-valve 
ar the bottom. A line is used to lower the bailer into 
tlie well and retrieve a volume of water. The three 
most coTimon types of bailer are PVC, Teflon, and 
Stainless steel. 

This manual method of purging is best suited to 
shallow or narrow diameter wells. For deep, larger 
diameter wells which requhe evacuation of large 
extremely volumes of water, other mechanical 
devices may be more appropriate. 

7.3.1. J Ofieration 

mt 

F.quipraent needed will mclude a clean 
decontaminated bailer. Teflon or nylon line, a sharp 
knife, and phistic sheeting. 

1. Determine the volume of water to be piu-ged as 
described in 8.0, calculations. 

2. Lay plastic sheeting around the well to prevent 
contamination ofthe bailer line foreign 
materials. 

3. Attach the Ime to the bailer and slowly lower 
until the bailer is completely submerged, being 
careful not to drop the bailer to the water, 
causmg turbulence and the possible loss of 
volatile organic contammants. 

4. Pull bailer out ensuring that the line either falls 
onto a clean area of plastic sheeting or never 
touches the ground. 

5. Empty the bailer into a pail until full to 
determine the number of bails necessary to 
achieve the required purge volume. 

6. Thereafter, pour the water into a container and 
dispose of purge waters as specified in the site 
specific sampling plan. 

7.3.2 Submersible Pumps 

The use of submersible pumps for sample collection 
is permissible provided they are constructed of 
suitably noncontaminating materials. The chief 
drawback, however, is the difficulty avoiding cross-
contamination between wells. Although some units 
can be disassembled easily to allow surfaces 
contacted by contaminants to be cleaned, field 
decontamination may be difficult and require 
solvents that can affect sample analysis. The use of 
submersible pumps in multiple well-sampling 
programs, therefore, should be carefully considered 
against other sampling mechanisms (bailers, bladder 
pumps). In most cases, a sample can be collected by 
bailer after purgmg with a submersible pump, 
however, submersible pumps may be the only 
practical sampling device for extremely deep wells ( 
greater than 300 feet of water). Under those 
conditions, dedicated pump systems should be 
installed to eliminate the potential for cross 
contammation of well samples. 

Submersible pumps generally use one of two types 
of power supplies, either electric or compressed gas 
or air. Electric powered pumps can run off a 12 volt 
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DC rechiu-g cable battery, or a 110 or 220 vok AC 
power supply. Those units powered by compressed 
air normally use a small electric or gas-powered au" 
compressor. ITiey may also utilize compressed gas 
(i.e., nitrogen) from bottles. Different size pumps 
are available for different depth or diameter 
monitoring wells. 

7.3.2.1 Operation 

interference to the sample (Barcelona, 1985). Water 
comes into contact with the inside ofthe bladder 
(Teflon) and the sample tubing, also Teflon, that 
may be dedicated to each well. Some wells may 
have permanently installed bladder pumps, (i.e.. 
Well Wizard, Geoguard), that will be used to sample 
for all parameters. 

7.3.3.1 Operation 

1. Detennine the volume of water to be purged as 
desciibed in 8.0 Calculations. 

1. Assemble Teflon tubing, pump and charged 
control box. 

La>' olastic sheetmg around the well to prevent 
contamination of pumps, hoses or lines with 
foreign materials. 

Procedure for purging with a bladder pump is the 
same as for a submersible pump (Section 
7.3.2.1). 

3. Assemble pump, hoses and safety cable, and 
lower the pump into the well. Make sure the 
pump is deep enough so all the water is not 
evacuated. (Running the pump without water 
cause damage.) 

4. Attach flow meter to the outlet hose to well to 
measure the volume of water purged. 

5. Use a ground fault circuit interrupter (GFCl) or 
grotnd the generator to avoid possible electric 
shock. 

6. Attach power supply, and purge the well until 
the specified volume of water has been 
evacuatec (or until field parameters, such as 
temoerattire, pH, conductivity, etc, have 
stabiliired). Do not allow the pump to run dry. If 
the Dumping rate exceeds the well recharge rate, 
lower die pump fiirther mto the well, and 
con;inue pumping. 

''. Collect and dispose of purge waters as specified 
in tlie site specific samplmg plan. 

7.3.3 Non-Contact Gas Bladder Pumps 

?or th is procedure, an all stainless-steel and Teflon 
Middleburg-squeeze bladder pump (e.g., lEA, 
TIMCO, Well Wizard, Geoguard, and others) is 
used to pi'ovide the least amount of material 

3. Be sure to adjust flow rate to prevent violent 
jolting ofthe hose as sample is drawn in. 

7.3.4 Suction Pumps 

There are many different types of suction pumps. 
They include: centrifugal, peristaUic and diaphragm. 
Diaphragm pumps can be used for well evacuation 
at a fast pumping rate and sampling at a low 
pumpmg rat. The peristaltic pump is a low volume 
pump that uses rollers to squeeze the flexible tubing 
thereby creating suction. This tubing can be 
dedicated to a well to prevent cross contamination. 
Peristaltic pumps, however, require a power source. 

7.3.4.1 Operation 

1. Assembly ofthe pump, tubmg, and power source 
ifnecessary. 

2. Procedure for purging with a suction pump is 
exactly the same as for a submersible pump 
(Section 7.3.2.1). 

7.3.5 Inertia Pumps 

Inertia pumps such as the WaTerra pump and piston 
pump, are manually operated. They are most 
appropriate to use when wells are too deep to bail by 
hand, or too shallow or narrow (or inaccessible) to 
warrant an automatic (submersible, etc.) pump. 
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These punps are made of plastic and may be either 
decontanrinated or discarded. 

7.3.5.1 Operation 

1. Determine the volume of water to be purged as 
described in 8.0, Calculations. 

2. Lay f)lastic sheeting around the well to prevent 
contam inai:ion of pumps or hoses with foreign 
mate-ials. 

3. Assemble pump and lower to the appropriate 
depth in the well. 

4. Begin pumping manually, discharging water into 
a 5 gallon bucket (or other graduated vessel). 
Purge until specified volume of water has been 
evacuated (or until field parameters such as 
temperature, pH, conductivity, etc. have 
stabilized). 

5. Collect and dispose of purge waters as specified 
in the site specific project plan. 

7.4 Sampling 

Sample withdrawal methods require the use of 
pumps, compressed air, bailers, and samplers. 
Ideally, purging and sample withdrawal equipment 
should oe completely inert, economical to 
manufacture, easily cleaned, sterilized, reusable, 
able to operate at remote sites in the absence of 
power resources, and capable of delivering variable 
rates for sample collection. 

There Eire several factors to take mto consideration 
when choosing a sampling device. Care should be 
taken v/hen reviewing the advantages or 
disadvimtagcs of any one device. It may be 
appropricite to use a different device to sample than 
that v/hich was used to purge. The most common 
example of iJiis is the use of a submersible pump to 
purge and a bailer to sample. 

7.4.1 Bailers 

The positive-displacement volatile sampling bailer is 
perhaps the most appropriate for collection of water 
samples for volatile analysis. Other bailer types 
(messenger, bottom fill, etc.) are less desirable, but 
may be mandated by cost and site conditions. 

7.4.1.1 Operation 

1. Surround the monitor well with clean plastic 
sheeting. If using the GPI bailer, insert a vial into 
the claim and assemble the unit. 

2. Attach a line to a clean decontaminated bailer. 

3. Lower the bailer slowly and gently into die well, 
taking care not to shake the casing sides or to 
splash the'bailer into the water. Stop lowering at 
a point adjacent to the screen. 

4. Allow bailer to fill and then slowly and gently 
retrieve the bailer from the well avoiding contact 
with the casing, so as not to knock flakes of rust 
or other foreign materials into the bailer. If usmg 
the GPI bailer for collecting volatile organic 
samples, once at the surface remove the bailer 
from the cable. Carefully open the GPI bailer 
unit and remove the vial. Begin slowly pouring 
from the bailer, and collect the duplicate samples 
from the midstream sample. 

5. Remove the cap from the sample container and 
place it on the plastic sheet or m a location 
where it won't become contammated. See 
Section 7.7 for special considerations on VOA 
samples. 

6. Begm slowly pouring from the bailer. 

7. Filter and preserve samples as required by 
sampling plan. 

8. Cap the sample container tightly and place 
prelabeled sample container in a carrier. 

9. Replace the well cap. 
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10. Log all samples in the site logbook and on fleld 
data sheets and label all samples. 

11. Packfige- samples and complete necessary 
paperwork. 

12. Transport sample to decontamination zone for 
preparation for transport to analytical laboratory. 

7.4.2 Submersible Pumps 

Although h is :recommended that samples not be 
collected with a submersible pump due to the 
reasons stated in Section 4,4.2, there are some 
situation:; where they may be used. 

7.4.2.1 Operaiion 

1. Allo\v the monitor well to recharge after 
purging, keepmg the pump just above screened 
section. 

2. Attach gate valve to hose (if not aheady fitted), 
and reduce flow of water to a manageable 
sampling rate. 

3. Assemble the appropriate bottles. 

4. If no gate valve is available, run the water down 
the side of a clean jar and fill the sample bottles 
from the jar. 

5 Cap the sample container tightly and place 
prelabeled sample container in a carrier. 

6 Replace the well cap. 

7. Log all sajTiples m the site logbook and on the 
field data sheets and label all samples. 

8. Package samples and complete necessary 
paper\\'ork. 

9. Trarsport sample to decontamination zone for 
preparation for transport to the analytical 
laboralor}'. 

i.4i 

10. Nonfiltered samples shall be collected directly 
from the outlet tubing into the sample bottle. 

11. For filtered samples, connect the pump outlet 
tubmg directly to the filter unit. The pump 
pressure should remain decrease so that the 
pressure build up on the filter does not blow out 
the pump bladder or displace the filter. For the 
Geotech barrel filter, no actual connections are 
necessary so this is no a concern. 

7.4.3 Non-Contact Gas Bladder Pumps 

The use of a non-contact gas positive displacement 
bladder pump is often mandated by the use of 
dedicated pumps installed in wells. These pumps are 
also suitable for shallow (less than 100 feet) wells. 
They are somewhat difficult to clean, but may be 
used with dedicated sample tubing to avoid 
cleaning. These pumps require a power supply and a 
compressed gas supply (or compressor). They may 
be operated at variable flow and pressure rates 
making them ideal for both purging and samplmg. 

Barcelona (1984) and Nielsen (1985) report that the 
non-contact gas positive displacement pumps cause 
the least amount of alteration m sample integrity as 
compared to other sample retrieval methods. 

7.4.3.1 Operation 

1. Allow well to recharge after purging. 

2. Assemble the appropriate bottles. 

3. Turn pump on, increase the cycle time and 
reduce the pressure to the minunum that will 
allow the sample to come to the surface. 

4. Cap the sample container tightly and place 
prelabeled sample container in a carrier. 

5. Replace the well cap. 

6. Package samples and complete necessary 

7. Transport sample to decontammation zone for 
preparation for transport to analytical laboratory. 
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8. On completion, remove the tubing from the well 
and either replace the Teflon tubing and bladder 
with new dedicated tubing and bladder or 
rigorously decontaminate the existmg materials. 

9. Nonf Itered samples shall be collected directly 
from tha outlet tubmg mto the sample bottle. 

10.For tlltered samples, connect the pump outlet 
tubin I directly to the filter unit. The pump 
press are should remain decreased so that the 
pressare build up on the filter does not blow out 
the pump bladder or displace the filter. For the 
Geotech biurel filter, no actual connections are 
neces sary so this is not a concern. 

7.4.4 Suction Pumps 

In view of :he limitations of these type pumps, they 
are not recommended for sampling procedures. 

7.4.5 Inertia Pumps 

Inertia pumps may be used to collect samples. It is 
more common, however, to purge with these pumps 
and sample with a bailer (Section 7.4.1). 

7.4.5.1 Operation 

1. Folic wing well evacuation, allow the well to 
rechtirge. 

2. Assemble the appropriate bottles. 

3. Since these pumps are manually by the sampler. 
The sample may be discharged from the pump 
outlet cirectly into the appropriate sample 
contiiiner. 

4. Cap the sample container tightly and place 
prelabeled sample container in a carrier. 

5 Replace the well cap. 

6. Log all samples in the site logbook and on field 
data sheets and label all samples. 

7. Package samples and complete necessary 
paperwork. 

8. Transport sample to decontamination zone for 
preparation for transport to the analytical 
laboratory. 

9. Upon completion, remove pump and 
decontammate or discard, as appropriate. 

7.4.6. Sample Retrieval - Syringe 

A limited number of commercial syringe type 
samplers are available, (lEA, TIMCO, etc.) some are 
homemade devices. These devices are claimed to 
provide good quality samples for volatile analysis, 
but are severely limited in sample volume and are 
specific to sampling for volatiles. Essentially, they 
operated with' an evacuated chamber that is lowered 
down the well, and allowed to fill with the pressure 
ofthe water. The entire mechanism is then brought 
to the surface with the sample. The sample may then 
be transferred to a sample vial, or the entire unit 
may be sent as the sample container. 

1. Evacuate the syringe if necessary, and lower the 
sampling device to just below the well screen. 

2. Remove the constriction from the device and 
allow the sample to fill the syringe, apply slight 
suction as necessary, 

3. Bring unit to the surface. Ifnecessary, transfer 
the sample to vials, as outlined in steps 2 through 
7 above. 

7.5 Filtering 

For samples requhing filtering, such as total metals 
analysis, the filter must be decontaminated prior to 
and between uses. Filters work by two methods. A 
barrel filter such as the "Geotech" filter works with a 
bicycle pump, used to build up positive pressure in 
the chamber containing the sample which is then 
forced through the filter paper (minimum size 0.45 
pm) into ajar placed underneath. The barrel itself is 
filled manually from the bailer or dhectiy via the 
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hose of tlie samplmg pump. The pressure must be 
maintained up to 30 lbs/in by periodic pumping. 

A vacuum type filter involves two chambers; the 
upper chamber contains the sample and a filter 
(minimum size 0.45 pm) divides the chambers. 
U.sing a hand pump or a Gilian type pump, ah is 
withdrawn from the lower chamber, creating a 
vacuum and tlius causing the sample to move 
through ihe filter into the lower chamber where it is 
drained into a sample jar. Repeated pumping may be 
required to drain all the sample into the lower 
chamber. If preservation ofthe sample is necessary, 
this shot Id be done after filtering. 

7.6 Post Operation 

After all samples are collected and preserved, the 
sampling equipment should be decontaminated prior 
to sampling another well to prevent cross-
contamiia:ion of equipment and monitor wells 
between locations. 

1. Decontaminate all equipment. 

has been subjected to the least amount of turbulence 
possible. 

The followmg procedures should be followed: 

1. Open the vial, set cap in a clean place, and 
collect the sample during the middle ofthe cycle. 
When collecting duplicates, collect both samples 
at the same time. 

2. Fill the vial to just overflowing. Do not rinse the 
vial, nor excessively overflow it. There should 
be a convex meniscus on the top ofthe vial. 

3. Check that the cap has not been contaminated 
(splashed) and carefully cap the vial. Place the 
cap directiy over the top and screw down firmly. 
Do not over tighten and break the cap. 

4. Invert the vial and tap gently. Observe vial for at 
least ten (10) seconds. If an air bubble appears, 
discard the sample and begin again. It is 
imperative that no entrapped air is in the sample 
vial. 

2. Replace siimpling equipment m storage 
containers. 

3. Prepare and transport ground water samples to 
the laboratory. Check sample documentation and 
make sure; samples are properly packed for 
shipment. 

7.7 Special Considerations for VOA Sampling 
TTie proper collection of a sample for volatile 
organics requires minimal disturbance ofthe sample 
to limit volatilization and therefore a loss of 
volatiles from the sample. 

Sample reti-ieval systems suitable for the valid 
^vhere: collection of volatile organic samples are: 
positive displacement bladder pumps, gear driven 
submeirsible pumps, syringe samplers and bailers 
(Barcelona, 1984; Nielsen, 1985). Field conditions 
iind other constraints will lunit the choice of 
approp'iate systems. The focus of concern must be 
to provide a valid sample for analysis, one which 

5. Immediately place the vial in the protective foam 
sleeve and place into the cooler, oriented so that 
it is lying on its side, not straight up. 

6. The holding time for VOAs is seven days. 
Samples should be shipped or delivered to the 
laboratory daily so as not to exceed the holding 
time. Ensure that the samples remain at 4 C, but 
do not allow them to freeze. 

8.0 Calculations If it is necessary to calculate the 
volume ofthe well, utilize the following equation: 

Well volume = nr 'h (cf) 

n = pi 
r = radius of monitormg well (feet) 
h = height ofthe water column (feet) 

[This may be determined by subtracting 
the depth to water from the total deptli of 
the well as measured from the same 
reference point.] 
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cf = conversion factor (gal/ft ) = 7.48 3 
gal/ft [In this equation, 7,48 gal/ft 3 
is the necessary conversion factor.] 

9.0 Quality Assurance/Quality Control 

Tliere are no specific quality assurance (QA) 
activities which apply to the unplementation of these 
procedures However, the following general QA 
procedures apply: 

1. All data must be documented on field data sheets 
or within site logbooks. 

2. All instrumentation must be operated in 
acco.'dc'ince with operating instructions as 
supplied by the manufacturer, unless otherwise 
specified in the work plan. Equipment checkout 
and calibration activities must occur prior to 
sampling/operation and they must be 
documented. 

3. The collection of rinsate blanks is recommended 
to e '̂aluate potential for cross contamination 
from the purging and/or sampling equipment. 

4. Trip blanks are requhed if analytical parameters 
inchde VOAs. 

10.0 Data Validation 

This section is not applicable to this SOP. 

11.0 Health and Safety 

When working with potentially hazardous materials, 
follow U.S. EPA, OSHA or corporate health and 
safety guidelines. More specifically, depending 
upon the site specific contaminants, various 
protective programs must be unplemented prior to 
sampjiig the; first well. The site health and safety 
plan s? ould be reviewed with specific emphasis 
placed on the protection program plarmed for the 
well scmpling tasks. Standard safe operating 
practices should be followed such as minunizing 
contact v/ith potential contaminants in both the 
vapor phase and liquid matrix through the use of 
respirators ajid disposable clothing. 

When workuig around volatile organic 
contaminants: 

1. Avoid breathing constittients ventmg from the 
well. 

2. Pre-survey the well head-space with an FID/PID 
prior to sampling. 

3. If monitoring results indicate organic 
constituents, sampling activities may be 
conducted in Level C protection. At a minimum, 
skin protection will be afforded by disposable 
protective clothing. 

Physical hazards associated with well sampling: 

1. Lifting injuries associated with pump and bailers 
retrieval; moving equipment. 

2. Use of pocket knives for cutting discharge hose. 

3. Heat'cold stress as a resu It of exposure to 
extreme temperatures and protective clothing. 

4. Slip, trip, fall conditions as a result of pump 
discharge. 

5. Restricted mobility due to the wearing of 
protective clothing. 

6. Electrical shock associated with use of 
submersible pumps is possible. Use a GFCI or a 
copper grounding stake to avoid this problem. 
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1.0 Scope and Application 

The purpose of this standard operatmg procedure 
(SOP) is to provide technical guidance on 
implementing safe and cost-effective response 
actions a: hazardous waste sites containing drums 
with unkiown contents. Container contents are 
sampled and characterized for disposal, bulking, 
recycling,, segregation, and classification purposes. 

Tliese arc standard (i.e., typically applicable) 
operating procedures which may be varied or 
changed as required, dependent on site conditions, 
equipment limitations or limitations imposed by the 
proceduie. In all instances, the ultunate procedures 
employed should be documented and associated 
with the final report. 

Mention of trade names or commercial products 
does not constitute U.S. Environmental Protection 
Agency (U.S. EPA) or Carlson Environmental, Inc. 
(("El) endorsement or recommendation for use. 

2.0 Metaod Summary 

Prior to sampling, drums must be excavated, (if 
necessary), mspected, staged, and opened. Drum 
excavation must be performed by qualified 
personnel. Inspection involves the observation and 
recording of visual qualities of each drum and any 
characteristics pertinent to the classification ofthe 
drum's contents. 

Staging mvolves the physical grouping of drums 
according to classifications established during the 
physical inspection. 

Opening of closed drums can be performed 
manual y or remotely. Remote drum opening is 
recommended for worker safety. The most widely 
used method of sampling a drum involves the use of 
£ glas.s :hief This method is quick, simple, relatively 
inexper sive, and requires no decontamination. The 
contents cf a drum can be further characterized by 
performing various field tests. 

3.0 Sample Preservation, Containers, Handling 
and Storage 

Samples collected from drums are considered waste 
samples and as such, addmg preservatives is not 
requhed due to the potential reaction ofthe sample 
with the preservative. Samples should, however, be 
cooled to 4 C and protected from sunlight m order to 
minimize any potential reaction due to the light 
sensitivity ofthe sample. 

Sample bottles for collection of waste liquids, 
sludges, or solids are typically wide mouth amber 
jars with Teflon-lined screw caps. Actual volume 
required for analysis should be determined in 
conjunction with the laboratory performing the 
analysis. 

Waste sample handling procedures should be as 
follows: 

1. Label the sample contamer with the appropriate 
sample label and complete the appropriate field 
data sheet(s). Place sample container into two 
resealable plastic bags. 

2. Place each bagged sample container into a 
shipping container which has been lined with 
plastic. Pack the container with enough non-
combustible, absorbent, cushioning material to 
minimize the possibility of containers breaking, 
and to absorb any material which may leak. 

Note: Dependmg on the nature and quantity of 
the material to be shipped, different packaging 
may be requhed. The transportation company or 
a shipping/receiving expert should be consulted 
prior to packmg the samples, 

3. Complete a chain of custody record for each 
shipping container, place into a resealable plastic 
bag, and affix to the inside lid ofthe shipping 
container. 

4. Secure and custody seal the lid ofthe shipping 
contamer. Label the shipping container 
appropriately and arrange for the appropriate 
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transf ortation mode consistent with the type of 
hazardous waste mvolved.. 

4.0 Interferences and Potential Problems 

If buried chums are suspected, geophysical 
investigation techniques such as magnetometry or 
ground penetr<iting radar may be employed in an 
attempt to determine the location and depth of 
drums. Curmg excavation, the soil must be removed 
With grejit caution to minimize the potential for 
drum rup'ture. 

Until the contents are characterized, samplmg 
personnel should assume that unlabeled drums 
contain ha2ardous materials. Labeled drums are 
frequenty mislabelled, especially drums that are 
reused. Because a drum's label may not accurately 
describe its contents, extreme caution must be 
exercised when working with or around drums. 

If a drum which contains a liquid caimot be moved 
without -upture, its contents may be immediately 
transferred to a sound drum using an appropriate 
method of transfer based on the type of waste. In 
any case, preparations should be made to contain the 
spill (i.e., spill pads, dike, etc.) should one occur. 

If a drun is leaking, open, or deteriorated, then it 
must be placed immediately m oveipack containers. 

The practice of tappmg chums to determine then 
contents is neither safe nor effective and should not 
be used if-Jie drums are visually over pressurized or 
if shock-sensitive materials are suspected. A laser 
tliermometer may be effective in order to determine 
tlie level ofthe drum contents via surface 
temperature differences. 

Drums 1hat have been over pressurized to the extent 
tliat the head is swollen several inches above the 
level cf the chime should not be moved. A number 
cf devices have been developed for venting 
critically swollen cfrums. One method that has 
proven to be effective is a tube and spear device. A 
light aluminum tube is positioned at the vapor space 
ofthe drum. A rigid, hooking device attached to the 
tube, goes over the chune and holds the tube 

securely in place. The spear is inserted m the tube 
and positioned against the drum wall. A sharp blow 
on the end ofthe spear drives the sharpened tip 
through the drum and the gas vents along the 
grooves. Ventmg should be done from behind a 
wall or barricade. Once the pressure has been 
relieved, the bung can be removed and the drum 
sampled. 

Because there is potential for accidents to occur 
during handlmg, particularly initial handlmg, drums 
should only be handled ifnecessary. All personnel 
should be warned ofthe hazards prior to handling 
drums. Overpack drums and an adequate volume of 
absorbent material should be kept near areas where 
muior spills may occur. Where major spills may 
occur, a containment berm adequate to contain the 
entire volume of liquid in the drums should be 
constructed before any handling takes place. If drum 
contents spill, personnel trained in spill response 
should be used to isolate and contam the spill. 

5.0 Equipment/Apparatus 

The following are standard materials and equipment 
required for sampling: 

Personal protection equipment 
Wide-mouth amber glass jars with Teflon 
cap liner, approximately 500 mL volume 
Other appropriate sample jars 
numbered sample identification labels 
with corresponding data sheets 
Drum/Tank Sampling Data Sheets and 
Field Test Data Sheets for Drum/Tank 
Samplmg 
Chain of Custody records 
Decontammation materials 
Glass thieving tubes or COLIWASA 
Coring device 
Stamless steel spatula or spoons 
Laser thermometer 
Drum overpacks 
Absorbent material for spills 
Drum opening devices 
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Bvng Wrench 

A comnKjn method for opening drums manually is 
using a universal bung wrench. These wrenches 
have fittings made to remove nearly all commonly 
encountered bungs. They are usually constructed of 
a non-spiu-king metal alloy (i.e., brass, 
bronze/manganese, aluminum, etc.) formulated to 
reduce the likelihood of sparks. The use of a "NON-
SPARKING" wrench does not completely elimmate 
the possibility spark being produced. 

Drum Deheader 

One means by which a druih can be opened 
manuall}' when a bung is not removable with a bung 
wrench is by using a drum deheader. This tool is 
constructed of forged steel with an alloy steel blade 
and is designed to cut the lid of a drum offer part 
way off oy means of a scissors-like cutting action. A 
limitation of Liis device is that it can be attached 
only to closed head drums. Drums with removable 
heads mast be opened by other means. 

Hand Pick Pickaxe, and Hand Spike 

These tools are usually constructed of brass or a 
non-spajking alloy with a sharpened point that can 
penetrate the drum lid or head when the tool is 
s\vung. The hand picks or pickaxes that are most 
commonly used are commercially available; 
whereas, the spikes are generally uniquely fabricated 
four foot long poles with a pointed end. 

Backhoe Spike 

Anothei means used to open drums remotely for 
sampling is a metal spike attached or welded to a 
backhoe bucket. This method is very efficient and is 
often used m large-scale operations. 

HydrauUc Drum Opener 

Recently, reniotel}' operated hydraulic devices have 
been fabricated to open drums. This device uses 
hydraulic pressure to force a non-sparking spike 
tlirough the v/all of a drum. It consists of a manually 

operated pump which pressurizes fluid through a 
length of hydraulic line. 

Pneumatic Devices 

A pneumatic bung remover consists of a compressed 
air supply that is controlled by a two-stage regulator. 
A high pressure air line of desired length delivers 
compressed air to a pneumatic drill, which is 
adapted to turn bung fitting selected to fit the bung 
to be removed. An adjustable bracketing system 
must be attached to the drum before the drill can be 
operated. Once the bung has been loosened, the 
bracketing system must be removed before the drum 
can be sampled. This remote bung opener does not 
permit the slow venting ofthe container, and 
therefore appropriate precautions must be taken. It 
also requires the container to be upright and 
relatively level. Bungs that are rusted shut caimot 
be removed with this device. 

6.0 Reagents 

Reagents are not typically required for preserving 
drum samples. However, reagents will be utilized 
for decontamination of sampling equipment. 

7.0 PROCEDURES 

7.1 Preparation 

1. Detennine the extent ofthe sampling effort, the 
sampling methods to be employed, and the types 
and amounts of equipment and supplies needed. 

2. Obtain necessary samplmg and monitormg 
equipment. 

3. Decontaminate or preclean equipment, and 
ensure that it is in workmg order. 

4. Prepare scheduling and coordinate with staff, 
clients, and regulatory agency, if appropriate. 

5. Perform a general site survey prior to site entry 
in accordance with the site specific Health and 
Safety Plan. 
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6. Use stakes, flaggmg, or buoys to identify and 
mark all sa;mplmg locations. Ifrequired the 
proposed locations may be adjusted based on site 
access, property boundaries, and surface 
obstnictions. 

7.2 Drun Excavation 

If it is presumed that buried drums are on-site and 
prior to t'Cgiinning excavation activities, geophysical 
investigation techniques should be utilized to 
approximate the location and depth ofthe drums. In 
addition, it is important to ensure that all locations 
where excavation will occur are clear of utility lines, 
pipes and poles (subsurface as well as above 
surface). 

Excavating, removing, and handlmg drums are 
general!}' accomplished with conventional heavy 
construc:ion equipment. These activities should be 
performed by an equipment operator who has 
experience in drum excavation. During excavation 
activities., drums must be approached m a manner 
that will avoid digging directly into them. 

The soil around the drum should be excavated with 
non-spaiking hand tools or other appropriate means 
and as il e drums are exposed, a visual inspection 
should be made to determine the condition ofthe 
drums, yvmbient air monitoring should be done to 
determirie the presence of unsafe levels of volatile 
organics, explosives, or radioactive materials. Based 
on this preliminary visual inspection, the appropriate 
mode of drum excavation and handling may be 
determined. 

Drum identification and mventory should begin 
before excavation. Information such as location, 
date of removal, drum identification number, 
overpac< status, and any other identification marks 
should be recorded on the Drum/Tank Sampling 
Eiata Sheer 

7.3 Drum Inspection 

Appropnate procedures for handling drums depend 
on the contents. Thus, prior to any handling, drums 
should be visaally inspected to gain as much 

information as possible about theh contents. The 
drums should be inspected for the following: 

1. Drum condition, corrosion, rust, punctures, 
bungs, and leakmg contents. 

2. Symbols, words, or other markings on the drum 
indicating hazards (i.e., explosive, radioactive, 
toxic, flammable), or further identifying the 
drums. 

3. Signs that the drum is under pressure. 

4. Shock sensitivity. 

Monitoring should be conducted around the drums 
using instruments such as radiation meters, organic 
vapor analyzers (OVA) and combustible gas 
mdicators (CGI). 

Survey results can be used to classify the drums into 
categories, for mstance: 

Radioactive 
Leaking/deteriorating 
Bulging 
Lab packs 
Explosive/shock sensitive 
Empty 

All personnel should assume that unmarked drums 
contain hazardous materials until theh contents have 
been categorized. Once a drum has been visually 
inspected and any immediate hazard has been 
eliminated by overpacking or transferring the drum's 
contents, the drum is affixed with a numbered tag 
and transferred to a stagmg area. Color-coded tags, 
labels or bands should be used to identify the drum's 
category based on visual inspection. A description 
of each drum, its condition, any unusual markings, 
the location where it was buried or stored, and field 
monitoring information are recorded on a 
Drum/Tank Sampling Data Sheet. This data sheet 
becomes the principal record keepmg tool for 
tracking the drum on-site. 
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7.4 Drum Staging 

Prior to sampling, the drums should be staged to 
allow eaisy access. Ideally, the stagmg area should 
be located just far enough from the drum opening 
area to prevent a chaui reaction if one drum should 
explode or catch fire when opened. 

During staging, the drums should be physically 
separateiJ into the following categories: those 
containing liquids, those containing solids, those 
containing lab packs, and those which are empty. 
This is done because the strategy for samplmg and 
handling; drums/containers in each of these 
categories will be different. This may be achieved 
by visual inspection ofthe drum and its labels, 
codes, etc. Solids and sludges are typically disposed 
of in open top drums. Closed head drums with a 
b jng opening generally contain liquid. 

V/here tdere is good reason to suspect that chums 
contain radioactive, explosive, or shock-sensitive 
materials, these drums should be staged m a 
separate, isolated area. Placement of explosives and 
shock- sensitive materials in diked and fenced areas 
will mir imize the hazard and the adverse effects of 
any premature detonation of explosives. 

Where space allows, the chum opening area should 
be physically separated from the drum removal and 
drum stiging operations. Drums are moved from the 
stagmg area to die drum openmg area one at a tune 
using fcrklift trucks equipped with drum grabbers or 
a barrel grappler. In a large-scale drum handling 
operation, drums may be conveyed to the drum 
opening, a-ea using a roller conveyor. Drums may be 
restaged as necessary after openmg and samplmg. 

7.5 Drum Opening 

i.Tiere are three basic techniques available for 
openiiij; drums at hazardous waste sites: 

Manual opening with non-sparking bung 
wrenches 
Drum deheading 
Remote chum puncturing or bung removal 

The choice of drum opening techniques and 
accessories depends on the number of drums to be 
opened, then waste contents, and physical condition. 
Remote drum openmg equipment should always be 
considered in order to protect worker safety. Under 
OSHA 1910.120, manual (hum opening with bung 
wrenches or deheaders should be performed ONLY 
with structurally sound drums and waste contents 
that are known to be non-shock sensitive, non-
reactive, non-explosive, and non-flammable. 

7.5.1 Manual Drum Opening with a Bung Wrench 

Manual drum opening with bung wrenches should 
not be performed unless the drums are structurally 
sound (no evidence of bulging or deformation) and 
their contents are known to be non-shock sensitive, 
non-reactive, non-explosive or non-flammable. If 
opening the drum with bung wrenches is deemed 
safe, then certain procedures should be implemented 
to minimize the hazard: 

• Field personnel should be fully outfitted 
with protective gear. 
Drums should be positioned upright with 
the bung up, or, for drums with bungs on 
the side, laid on their sides with the bung 
plugs up. 
The wrenching motion should be a slow, 
steady pull across the drum. If the length 
of the bung wrench handle provides 
inadequate leverage for unscrewing the 
plug, a "cheater bar" can be attached to 
the handle to unprove leverage. 

7.5.2 Manual Drum Opening with a Drum Deheader 

Drums are opened with a drum deheader by fu-st 
positionmg the cuttmg edge just inside the top chime 
and then tightening the adjustment screw so that the 
deheader is held agamst the side ofthe drum. 
Moving the handle ofthe deheader up and down 
while sliduig the deheader along the chime will 
enable the entire top to be rapidly cut off if so 
deshed. If the top chune of a drum has been 
damaged or badly dented it may not be possible to 
cut the entire top off. Since there is always the 
possibility that a chum may be under pressure, the 
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initial cu; should be made very slowly to allow for 
the gradial release of any built-up-pressure. A safer 
technique v/ould be to employ a remote method 
prior to using "he deheader. 

Self-propelled drum openers which are either 
electrica ly or pneumatically driven are available 
ard can !)e used for quicker and more efficient 
deheadirg. 

Tlie dnun deheader should be decontaminated, as 
necessary, after each drum is opened to avoid cross 
contamination and/or adverse chemical reactions 
from incompatible materials. 

7.5.3 Manual Drum Opening with a Hand Pick-
Pickaxe, or Spike 

V/hen a dram must be opened and neither a bung 
wrench lor a drum deheader is suitable, then it can 
be open êd for sampling by using a hand pick, 
pickaxe, or spike. Often the drum lid or head must 
be hit with a great deal offeree m order to penetrate 
it. Because of this, the potential for splash or 
spraying', is greater than with other opening methods 
and therefore, this method of drum opening is not 
recommended, particularly when openmg drums 
containing liquids. Some spikes used have been 
modified by the addition of a chcular splash plate 
near the penetrating end. This plate acts as a shield 
and reduces the amount of splash in the direction of 
the person using the spike. Even with this shield, 
good spla.sh gear is essential. 

Since dums, some of which may be underpressure, 
cannot be opened slowly with these tools, spray 
from drums is common and appropriate safety 
measures must be taken. The pick or spike should be 
decontam ina :ed after each drum is opened to avoid 
cross contammation and/or adverse chemical 
reaction from incompatible materials. 

'^5.4 Remote Drum Openmg with a Backhoe Spike 

Remotfdy operated drum opening tools are the safest 
available means of drum opening. Remote drum 
opening is slow, but provides a high degree of safety 
compaied to manual methods of opening. 

In the openmg area, drums should be placed in rows 
with adequate aisle space to allow ease in backhoe 
maneuvering. Once staged, the drums can be 
quickly opened by punchmg a hole m the drum head 
or lid with the spike. 

The spike should be decontaminated after each drum 
is opened to prevent cross contamination and/or 
adverse reaction from incompatible material. Even 
though some splash or spray may occur when this 
method is used, the operator ofthe backhoe can be 
protected by mounting a large shatter-resistant 
shield in front ofthe operator's cage. This combined 
with the normal personal protection gear should be 
sufficient to protect the operator. Additional 
respiratory protection can be afforded by providing 
the operator with an on-board airline system. 

7.5.5 Remote'Drum Opening with Hvdraulic 
Devices 

A piercing device with a non-sparking, metal point 
is attached to the end of a hydraulic line and is 
pushed into the drum by the hydraulic pressure. The 
piercing device can be attached so that a hole for 
sampling can be made in either the side or the head 
ofthe drum. Some ofthe metal piercers are hollow 
or tube-like so that they can be left in place if 
deshed and serve as a permanent tap or sampling 
port. The piercer is designed to establish a tight seal 
after penetrating the container; 

7.5.6 Remote Drum Opening with Pneumatic 
Devices 

Pneumatically-operated devices utilizing 
compressed ah have been designed to remove dnun 
bungs remotely. Prior to opening the drum, a bung 
fittmg must be selected to fit the bung to be 
removed. The adjustable bracketing system is then 
attached to the drum and the pneumatic chill is 
aligned over the bung. This must be done before the 
drill can be operated. The operator then moves away 
from the drum to operate the equipment. Once the 
bung has been loosened, the bracketing system must 
be removed before the drum can be sampled. Tliis 
remote bung opener does not permit the slow 
venting ofthe container, and therefore appropriate 
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precautions must be taken. It also requires the 
contamer to be upright and relatively level. Bungs 
that are rusted shut cannot be removed with this 
device. 

7.6 Drum Sampling 

After the drum has been opened, preluninary 
monitoring of headspace gases should be performed 
first with an explosimeter/oxygen meter. 
Afterwards, an OVA or other instruments should be 
used. If pcssible, these instruments should be 
intrinsically safe. In most cases it is impossible to 
observe die; contents of these sealed or partially 
sealed diiiras. Since some layering or stratification is 
likely in ary solution left undisturbed, a sample that 
represents the enthe depth ofthe drum must be 
taken. 

V/hen sEmpling a previously sealed drum, a check 
should he made for the presence of a bottom sludge. 
This is easily accomplished by measurmg the depth 
to apparent bottom then comparing it to the known 
interior depth .7 

7.6.1 Glass Tliief Sampler 

The most widely used implement for sampling drum 
liquids is a glass tube commonly referred to as a 
glass thief This tool is cost effective, quick, and 
disposable. Glass thieves are typically 6mm to 
16mm I.D. and 48 inches long. 

Procedvres for Use: 

1. Renio\'e the cover from the sample container. 

2. Insert glass tubing almost to the bottom ofthe 
dnun or until a solid layer is encountered. About 
one foot of tubing should extend above the 
dnim. 

.'i. Allow the waste ui the drum to reach its natural 
leve 1 in tlie tube. 

5. Carefully remove the capped tube from the 
drum and msert the uncapped end into the 
appropriate sample container. 

6. Release stopper and allow the glass thief to drain 
until the container is approximately two-thirds 
fiill. 

7. Remove tube from the sample container, break it 
into pieces and place the pieces in the drum. 

8. Cap the sample container tightiy and label it. 
Place the sample container into a carrier. 

9. Replace the bung or place plastic over drum. 

10. Log all samples in the site logbook and on 
Drum/Tank Samplmg Data Sheets. 

11. Perform hazard categorization analyses if 
mcluded in the project scope. 

12. Transport the sample to the decontamination 
zone and package it for ti^nsport to the 
analytical laboratory, as necessary. Complete 
chain of custody records. 

In many instances a drum containuig waste material 
will have a sludge layer on the bottom. Slow 
msertion ofthe sample tube into this layer; then a 
gradual withdrawal will allow the sludge to act as a 
bottom plug to maintain the fluid in the tube. The 
plug can be gently removed and placed into the 
sample container by the use of a stainless steel lab 
spoon. 

It should be noted that in some mstances disposal of 
the tube by breaking it into the drum may interfere 
with eventual plans for the removal of its contents. 
The use of this technique should be cleared with the 
project officer or other glass thief disposal 
techniques should be evaluated. 

7.6.2 COLFWASA Sampler 

4. Cap thie top of the sampling tube with a tapered 
stopper or thumb, ensuring liquid does not come 
into contact with stopper. 

The Composite Liquid Waste Sampler 
(COLIWASA) and modifications thereof are 
equipment that collect a ssunple from the full depth 
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of a drum an mamtain it in the transfer tube until 
deliver)' ;o the sample bottle. The-COLIWASA is a 
much cited sampler designed to permit 
representative samplmg of multi phase wastes from 
drums ar d other containerized wastes. One 
configunition consists of a 152 cm by 4 cm I.D. 
section of tubing with a neoprene stopper at one end 
attached by a rod running the length ofthe tube to a 
lockmg inechemism at the other end. 

ManipuUtion ofthe locking mechanism opens and 
closes the sampler by raisuig and lowering the 
neoprene stopper. 

The major drawbacks associated with using a 
COLIV/,*LSA concern decontamination and costs. 
"Tie sampler is difficult to decontaminate in the field 
and its high cost in relation to alternative procedures 
(glass tubes) make it an impractical throwaway item. 
It still hjis applications, however, especially m 
instances when a true representation of a multi phase 
waste is absolutely necessary. 

Procedures for Use: 

1 Put the sampler m the open position by placing 
the stopper rod handle in the T-position and 
pushing the rod down until the handle sits 
against the sampler's locking block. 

2 Slowly lower the sampler into the liquid wast. 
Lower the sampler at a rate that permits the 
levels of the liquid mside and outside the 
sam|3ler tube to be about the same. If the level 
of l ie liquid in the sample tube is lower than that 
outside the sampler, the sampling rate is too fast 
and will result in a non-representative sample. 

3. Wliem the sampler stopper hits the bottom ofthe 
was ;e contamer, push the sampler tube 
downward against the stopper to close the 
sampler. Lock the sampler m the closed position 
by taming the T-handle until it is upright and 
one end rests tightly on the lockmg block. 

^. Slowly withdraw the sample from the waste 
container with one hand while wiping the 

sampler tube with a disposable cloth or rag with 
the other hand. 

5 . Carefully discharge the sample mto the 
appropriate sample container by slowly pulluig 
the lower end ofthe T-handle away from the 
lockmg block while the lower end ofthe sampler 
is positioned in a sample container. 

6. Cap the sample container tightly and label it. 
Place the sample container m a carrier. 

7. Replace the bung or place plastic over the chum. 

8. Log all samples in the site logbook and on 
Drum/Tank Samplmg Data Sheets. 

9. Perform hazard Categorization analyses if 
included in the project scope. 

10. Transport the sample to the decontamination 
zone and package for transport to the analytical 
laboratory, as necessary. Complete the Chain of 
Custody records. 

7.6.3 Coring Device 

A coring device may be used to sample drum solids. 
Samples should be taken from different areas within 
the drum This sampler consists of a series of 
extensions, a T- handle, and the coring device. 

1. Assemble the sampling equipment. 

2. Remove the cover from the sample container. 

3. Insert the samplmg device to the bottom of the 
drum. The extensions and the "T ' handle should 
extend above the drum. 

4. Rotate the sampling device to cut a core of 
material. 

5. Slowly withdraw the sampling device so that as 
much sample material as possible is retained 
within it. 
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6. Transfer the sample to the appropriate sample 
container, and label it. A stainless steel spoon or 
scopp' may be used as necessary. 

7. Cap the sample container tightly and place it in a 
carrier. 

8. Replace the bung or place plastic over the drum. 

9. Log all samples in the site log book and on 
Drum/Tank Sampling Data. Sheets. 

10. Perform hiizard categorization analyses if 
included in the project scope. 

11. Transport the sample to the decontammation 
zone ard package it for transport to the 
analjtical laboratory, as necessary. Complete 
chain of custody records. 

7.7 Hazard Categorization 

The goal of cliaracterizmg or categorizing the 
contents of drums is to obtam a quick, preluninary 
assessment of the types and levels of pollutants 
contained in the drums. These activities generally 
involve rapid, non-rigorous methods of analysis. 
The data obtained from these methods can be used 
to make decisions regarding drum stagmg or 
restaging, bulkmg or compositing ofthe drum 
contents. 

As a first step in obtammg these data, standard tests 
should l)e used to classify the drum contents into 
general categories such as auto-reactives, water 
reactives, inorganic acids, organic acids, heavy 
metals, pesticides, cyanides, morganic oxidizers, and 
organic o> idizers. In some cases, further analyses 
should be conducted to more precisely identify the 
drum contents. 

There are several methods available to perform these 
tests: 

the HazCat chemical identification system 
tiieChlor-N-Oil Test Kit 
Spill-fyter Chemical Classifier Strips 
Setaflash(for ignitability) 

These methods must be performed according to the 
manufacturers' instructions and the results must be 
documented on the Field Test Data Sheet for 
Drum/Tank Sampling. 

Other tests which may be performed include: 

Water Reactivity 
Specific Gravity Test (compared to water) 
Water Solubility Test 
pH of Aqueous Solution 

The tests must be performed in accordance with the 
instructions, on the Field Test Data Sheet for 
Drum/Tank Sampling and results ofthe tests must 
be documented on these data sheets. 

The specific methods that will be used for hazard 
categorization must be documented ui the Quality 
Assurance Work Plan. 

8.0 Calculations 

This section is not applicable to this SOP. 

9.0 Quality Assurance/Quality Control 

The following general quality assurance procedures 
apply: 

1. All data must be documented on Chain of 
Custody records, Drum/Tank Samplmg Data 
Sheets, Field Test Data Sheet for Drum/Tank 
Sampling, or withui site logbooks. 

2. All mstrumentation must be operated ui 
accordance with operating mstructions as 
supplied by the manufacmrer, unless otherwise 
specified m the work plan. Equipment checkout 
and calibration activities must occur prior to 
sampling/operation, and they must be 
documented. 

10.0 Data Validation 

^ This section is not applicable to this SOP. 
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11.0 Health and Safety 

V/hen workmg with potentially hazardous materials, 
follow U.S.. EPA, OSHA, and corporate health and 
safety procedures. 

More specifically, the opening of closed containers 
is one o ."the most hazardous site activities. 
Maximi m eflbrts should be made to ensiu-e the 
safety ofthe siampling team. Proper protective 
equipment and a general awareness ofthe possible 
dangers will minimize the risk inherent to samplmg 
operations. Employing proper drum opening 
technicjues and equipment will also safeguard 
personnel. The use of remote sampling equipment 
whenever feasible is highly recommended. 

12.0 References -U.S. EPA Environmental 
P.espon.se Team, SOP #2009 Rev. 0-0, October 3 
1994. 

Guidance Document for Cleanup of Surface Tank 
and Dam Sites, OSWER Directive 9380.0-3. 

Drum H andling Practices at Hazardous Waste Sites, 
E,PA-600/2-86-013.10 
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1.0 Scope and Application 

The puipose of this standard operating procedure 
(SOP) is to provide guidance in proper field 
tcchniciiies for U.S. EPA Method 5035 sample 
preserve tion. U.S. EPA Method 5035 is a closed-
system purge- and-trap process for analysis of 
volatile organic compounds (VOCs) in solid 
materials (e.g., soils, sediments and solid waste). 
This method requires soil samples to be preserved in 
one of r.vc preservatives prior to analysis, either in 
the fie c a( the time of collection, or in the 
laboratcrj- within 48 hours of collection. 

Mention of trade names or commercial products 
does no; constitute U.S. Environmental Protection 
Agency (U.S. EPA) or Carlson Environmental, Inc. 
(CEI) endorsement or recommendation for use. 

2.0 Method Summary 

The Method 5035 sampling procedure specifies that 
the sample needs to be preserved either at the time 
of sample collection (field preservation) or by the 
laboratory. If the laboratory is to preserve the 
samples, ElnCore''"'*̂  samplers will be used to 
encapsi late the sample at the tune of collection. 

liegard ess or wether field or laboratory preservation 
is to be used, a separate (unpreserved) dry weight 
sample should be collected. 

Field Reservation 

A sodiim bisulfate preservative is used for soils 
containing less than 200 ppb, and methanol 
preservative is used in soils contaming greater than 
200 ppl). 

Labora orv Preservation 

1 f the soil samples are to be preserved in the 
laborctjn', die samples must be collected in a Purge-
and-Trap'soil Sampler™ (Model 3780PT) or 
i;quivalent, or in an EnCore^^ sampler or equivalent, 
and must then be delivered to the lab for 
])resei\ ation within 48 hours of sample collection. 

3.0 Sample Preservation, Containers, Handling 
and Storage 

However, all samples should be cooled to 4° C and 
protected from sunlight in order to minimize any 
potential reaction due to the light sensitivity ofthe 
sample. 

Field Preservation 

For the field preservation methods, the amount of 
soil placed in the preservative should be performed 
to maintain a 1:1 ratio between the soil and 
preservative (i.e., 5 g of soil into 5 mL of sodium 
bisulfate). To maintain the desired 1:1 ratio, the 
sample will be weighed in the field at the time of 
collection and placed into pre-weighed sample 
containers. The laboratoty will re-weigh the jars to 
determine the precise amount of sample placed in 
the container. 

Each laboratory has its own SOP for Method 5035, 
therefor each laboratory provides its own pre-
weighed sample vials to CEI that contain a 
predetermined amount of preservative. The 
following guidance is provided for laboratories 
commonly used by CEI. The laboratories generally 
request that two vials be submitted for the low level 
analysis and one sample container for the medium 
level analysis. 

An unpreserved soil sample for dry weight analysis 
should be placed in a 4 oz. jar. 

Sima Labs International: 

Sima pre-weighed sample vials should contain 5 mL 
of sodium bisulfate for preservative in low 
concentration soil samples and 10 mL of methanol 
for preservative in high concentration soil samples. 
Each vial should also contain a small sth bar. 

Great Lakes Attalytical(GLA) 

GLA pre-weighed sample vials should contain 5 mL 
of distilled water to which 5g of sodium bisulfate for 
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preserve tive ii low concentration soil samples has 
been added, along with a stir bar. 

For mec ium concentration samples, approximately 
25 grams of soil should be placed into a pre-
V eighecl 2- or 4-ounce jar, and 25 mL of methanol 
siould be poured over the sample for preservative. 

EnCore'"'̂  Samplers 

1 he EnOreTi*' Samplers are supplied in individually 
sealed foil bags. Two different sampler sizes (5 g 
and 25 g) are available which correspond to the low 
liivel and medium level analyses. A new sampler is 
used for each sample. The sampler is attached to a 
tiier (T-shaped handle). The sampler is mserted into 
the soil to be sampled until the indicator is visible in 
the viev/ finder. At this point, an adequate volume 
cf soil is present and the sampler can be detached 
from th; trier. The sampler automatically locks, 
encaps.tlatmg the sample, until it is extracted and 
preser\'i;d at the laboratory. The sample container 
should l̂ e returned to its original foil bag, which can 
be resejiled and labeled with the sample number. 

4.0 Interferences and Potential Problems 

As with any sampling procedure for volatiles, care 
must he taken to minimize the disturbance ofthe 
sample in order to mmimize the loss ofthe volatile 
components. The samples should be collected as 
soon as possible after the surface ofthe soil is 
exposed to the atmosphere(within a few minutes). 
Also, Scimple vials should be keep closed at all times 
not to allow volatiles to escape, before and after 
sample collection. 

5.0 Equipment/Apparatus 

Method 5035 requires all equipment listed in FW-S-
001 and the following: 

Ziploc plastic bags 
Logbook 
Sample jar labels 
Chain of Custody records, field data sheets 

Cooler(s) 
• Ice 

Decontamination supplies/equipment 
• 4 oz jars for dry weight samples 

for Field Preservation Method 

Field balance, with calibration weights 
• Appropriate 40 mL vials with preservative 

& 4 oz. jars 

for Laboratorv Preservation Method 

EnCore™^ samplers or equivalent 
"T" handle sampler 

6.0 Reagents 

for Field Preservation Method 

• Organic-free reagent water 
• Methanol, CH3OH 

Sodium bisulfate, NaHS04 

for Laboratorv Preservation Method 

no reagents are required 

7.0 Procedures 

As with any sampling procedure for volatiles, care 
must be taken to minunize the disturbance ofthe 
sample in order to mmimize the loss ofthe volatile 
components. Also, sample vials should be keep 
closed at all times not to allow volatiles to escape, 
before and after sample collection. 

7.1 Low Concentration soil samples 

7.1.1 Using an appropriate sample collection 
device, collect approximately 5 grams of sample. 
The samples should be collected as soon as possible 
after the surface ofthe soil is exposed to the 
atmosphere(within a few minutes). 

7.1.2 Using the sample collection device, 
transfer approximately 5 grams ofthe soil sample to 
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a sample vial with sodium bisulfate preservative. 
Ouickly clean the vial threads and immediately 
rcseal the vial with the septum and screw-cap. Store 
on ice at 4° C. 

Note: Soil samples that contain carbonate minerals 
may elTervesoe upon contact with the acidic 
preservative .solution in the low concentration 
sample vial. If large amounts of gas are generated 
quickly the sample may lose a significant amount of 
analyte and the pressure may shatter the vial if it is 
sealed, fherefore, a test sample should be collected 
and tested for effervescence. If the sample reacts 
rapidly or vigorously, discard it and collect a sample 
without preservative or use EnCore^'^ sampler. 

7.1.3 If the EnCore™ sampler or equivalent is 
used, Ihe sample should be transferred to the sample 
\ iai as soon as possible or analyzed within 48 hours. 

7.1.4 Label and number the vial. Record the 
collection data in the field log book. 

7.2 Hiijih Concentration soil samples 

7.2.1 L sing an appropriate sample collection 
device, collect approximately 25 grams of sample (5 
grams lor SIMA). The samples should be collected 
as soon as possible after the surface ofthe soil is 
exposed to the atmosphere(within a few minutes). 

7.2.2 Lsing the sample collection device, 
transfer approximately 25 grams ofthe soil sample 
to a 2 or 4 ounce jar. Pour 25 mL of methanol over 
the sample for preservative (for SIMA, 5 grams of 
soil shall be placed uito a pre-weighed 40 mL vial 
containing 10 mL of methanol preservative). 
<)uickly clean the jar or vial threads and 
immed ately reseal. Ensure the vial septum and 
screw-cap are securely in place. Store on ice at 4° C. 

7.3 Hiih Concentration soil sample not preserved in 
ihe field 

7.3.1 \\'hen sample preservation is not used, it 
s better to place the sample hi a 4 oz. jar. Fill the jar 

as full is practical ui order to minunize headspace. 

7.3.2 Label and number the jar. Record the 
collection data in the field log book. 

7.4 Oilv waste samples 

7.4.1 If the oily waste is soluble in methanol or 
polyethylene glycol, then the sample may be 
collected as in section 7.2. 

7.4.2 If the oily waste is not soluble m 
methanol or polyethylene glycol (PEG), then the 
sample may be collected without preservative, as in 
section 7.3. 

Note: A field test may be performed to determine if 
the oily waste is soluble, by placing a test sample in 
the solvent. 

7.4.3 Label and number the vial. Record the 
collection data in the field log book. 

7.5 Drv weight analvsis 

7.5.1 An additional sample shall be taken for 
dty weight analysis. The sample should be placed in 
a 4 oz. jar. The jar should be filled as much as 
practical to minimize the headspace. 

7.5.2 Label and number the jar. Record the 
collection data in the field log book. 

8.0 Calculations 

Not applicable. 

9.0 Quality Assurance/Quality Control 

There are no specific quality assurance (QA) 
activities which apply to the unplementation of these 
procedures. However, the following QA procedures 
apply: 

1. All data must be documented on field data 
sheets or within site logbooks. 

2. All instrumentation must be operated in 
accordance with operatmg instructions as 
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supplied by the manufacturer, unless otherwise 
specified in the work plan. Equipment 
en jckout and calibration activities must occur 
prior to samplmg/operation, and they must be 
documented. 

10.0 Data Validation 

Not applicable. 

11.0 Health and Safety 

When working whh potentially hazardous 
naterias, follow U.S. EPA/OSHA and Corporate 
health and safety procedures. 

More .specifically, physical hazards must be 
identified and adequate precautions must be taken to 
ensure the safety ofthe sampling team. Proper 
personal protective equipment should be tested and 
worn to minimize risk. 

12.0 References 

U.S. EF'A SW-846 Method 5035 
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1.0 Scope and Application 

The purpose of this Standard Operatmg Procedure 
(SOP) is :o set guideluies for using the QED 
FC4000 instrument to measure pH, temperature and 
conductî 'ity ofthe ground water during the 
monitoring well development, purging and sampling 
activities The consistency and stabihty of these 
parameters is important m demonstratmg that the 
collected sample appears to be representative of 
aquifer conditions. 

TT.e FC4000 is a multiparanieter, water quality 
measurement and data collection system. The meter 
is equipped with powerful software making it ideal 
for water sampling. The sonde simultaneously 
houses temperature, conductivity, dissolved oxygen, 
Oxidatioi Reduction Potential (ORP) and pH 
sensors (the use ofthe dissolved oxygen and ORP 
sensor are not presented in this SOP). The sonde 
can be u:,ed 2CiO feet below the water's surface or in 
as little as a few inches of water, and will fit down a 
2-inch diameuir monitoring well. 

Mention of trade names or commeircial products 
does not constitute U.S. EPA endorsement or 
recommendation for use. 

2.0 Method Summary 

Within one week after each well has been 
consttiicted, but no sooner than 48 hours after 
groutmg is completed, the wells should be 
developed in conjunction with SOP CEI-S-006. The 
purpose of this development is to stabilize and 
ir crease permeability ofthe gravel pack around the 
well screen and to restore the penneability which 
ir ay have been reduced by drilling operations. The 
QED FC4000 can be used during the development, 
purgmg and sampling activities to 

3.0 Sample Preservation, Containers, Handling 
and Storage 

This section is not applicable to this standard 
operating procedure (SOP). 

4.0 Interferences and Potential Problems 

Proper calibration should be conducted prior to use. 

The unit is battery powered and the Nickel Metal 
Hydride battery should be fiilly charged the day 
before use. The battery should last for 6-8 hours 
and the meter will beep persistentiy when 
approximately 1 hour of battery life remams. 

The sensors can be replaced in the field, however do 
not disassemble the probe to avoid damagmg the 
mtemal wuing. 

5.0 Equipment/Apparatus 

Field equipment mcludes: 

QED FC4000 meter 
external flow cell pump 
Tools (screwdriver, wrench) 
Logbook 
Paper towels 
Groundwater monitoring forms 

6.0 Reagents 

No chemical reagents are used during the unit 
operation. After use, decontamination is necessaty, 
refer to the SOP for Sampling Equipment 
Decontamination, and the site specific work plan. 

Calibration for conductivity is performed usmg 300 
mL of one ofthe following standards: 

A 1 mS/cm conductivity standard for 
fresh water measurements 

• A 10 mS/cm conductivity standard for 
brackish water measurements 

• A 50 mS/cm conductivity standard for sea 
water measurements 

Calibration for pH is performed using 200 mL of 
,ph7 buffer. 
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7.0 Procedures 

7.1 Calibration 

A calibration cup is supplied with the FC4000. 
From the sonde Main menu, select 2. Calibrate. 
The calibrate menu will be displayed. Select the 
number which corresponds to the parameter for 
which you iire calibrating the instrument. The 
smtered metallic oxide thermistor for temperature 
measurement does not requhe calibration. 

7.1.1 C'alibration for Conductivity 

• Observe the readings under Specific 
Conductance or Conductivity and when 
they show no significant change for 
approxunately 30 seconds, press Enter. 
The screen will uidicate that the 
calibration has been accepted and prompt 
you to press Enter again and return to the 
Calibrate menu. 

• Rinse the sonde m tap or purified water 
and dry the sonde. 

7.1.2 Calibration for pH 

Place approximately 300 mL of 
conductivity standard m a clean and dry 
caHbration cup. The conductivity 
standard selected should be within the 
same conductivity range as the water 
bemg sampled (refer to Section 6.0 
above). 

Caution - Before proceeding, insure that the sensor 
is as dry as possible. Ideally, rinse the conductivity 
sensor with a small amount of standard that can be 
discarded. 

Without removmg the sonde guard, 
carefiilly unmerse the probe end ofthe 
sonde into the solution. Gently rotate 
and'or move the sonde up and down to 
remove any bubbles from the conductivity 
r«ll. The probe must be completely 
immersed past its vent hole. 

• Allow at least one mmute for temperature 
equilibration before proceeding. 

From the Calibrate menu, select 7. 
Cofuductivity to access the Conductivity 
calibration procedure and then 1. SpCond 
to access the specific conductance 
calibration procedure. Enter the 
calibration value ofthe standard you are 
usuig and press Enter. The current values 
of all enabled sensors will appear on the 
screen and will change with time as they 
stabilize. 

Place approximately 200 mL of ph7 
buffer in a clean calibration cup. 
Carefully immerse the probe end ofthe 
sonde mto the solution. 

Allow at least I mmute for temperature 
equilibration before proceedmg. 

From the Calibrate menu, select 4. ISEl 
pH to access the pH calibration choices 
and the press 2. 2-Point. Press Enter and 
input the value ofthe buffer (7) at the 
prompt. Press Enter and the current 
values of all enabled sensors will appear 
on the screen and will change with time as 
they stabilize in the solution. Observe the 
readings under pH and when they show 
no significant change for approxunately 
30 seconds, press Enter. The display will 
indicate that the calibration is accepted. 

After the pH 7 calibration is complete, 
press Enter again, as instructed on the 
screen, to continue. 

Rinse the sonde in water and dry the 
sonde before proceeding to the next step. 

Place approxunately 200 mL of a second 
pH buffer solution in a clean calibration 
cup. The second buffer might be pH 4 if 
the sample is expected to be acidic or pH 
10> if the sample is expected to be basic. 
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Carefully immerse the probe end ofthe 
scmde mto the solution. 

• Allow at least 1 minute for temperature 
e(quilibration before proceeding. 

• Press Enter and mput the value ofthe 
second buffer at the prompt. Press Enter 
and idle current values of all enabled 
sensors will appear on the screen and will 
change with tune as they stabilize m the 
solui:ion. Observe the readings under pH 
and when they show no significant change 
for approximately 30 seconds, press 
Enter. After second value calibration is 
complete, press Enter again, as mstructed 
on tile screen, to return to the Calibration 
menu. 

Rinse the sonde in water and dry. 
Thoroughly rinse and dry the calibration 
cups; for future use. 

7.2 Procedures 

Tlie system connections and configurations are 
mcluded m the; attached Figures 1 through 6. Prior 
to use, the battery should be charged and the sensors 
calibrated. The connectors and supplies referenced 
below are included m the storage case for the 
F(>4000. 

Connecting the Sonde 

Tlie metfjr is connected to the sonde using two 
cables: a short DB-9 pigtail assembly, and a long 
sonde profilmg cable. The pigtail mates to the meter 
bj' sliding its proprietary connector into the right slot 
ofthe meter (viewed from the rear) and snapping it 
mto place. It can be removed by depressing its 
plastic tsb and sliding it out again. 

Tie pigtail mates to the sonde Profilmg cable 
directlj' iirough its DB-9 connector. 

Note - The small round 3-pin connector at the end of 
the Prcfling cable is NOT connected to the meter. I 

is only used for SDI-I2 interface to the sonde, or for 
externally providing power to the sonde. 

Power Up 

The meter is turned on by pressing the Power key, 
or by pluggmg ui the external battery charger. It is 
turned off by pressmg the Power key, pressing the 
Power key twice with charger cormected, or by a 
battety-saving automatic shut-off feature. 

Software Installation and Site Setup 

Section 2.5 ofthe user's manual describes how to 
install software to upload the meter readmgs mto a 
desktop computer. Prior to performmg the site 
work, files and headers for the pending site work 
can be established using computer keyboard rather 
than performing these setup activities in the field. 
Please refer to Section 2.5 ofthe user's manual if 
you are unfamiliar widi these steps. 

Entering Data 

The meter is menu-driven. Use the arrow keys to 
navigate the menu tree. After highlighting your 
selection (by using the arrow keys), press Enter. 
Press the Esc key to move backwards. 

If you wish to overwrite an entry, select/highlight 
the entty and press Enter. Inputs can always be 
entered in upper or lower case. 

Durations and Intervals, which appear on logging 
and deployment menus, are entered m a special way. 
Values may be entered m units of seconds (s), 
minutes (m), hours (h) or days (d). You must type a 
number followed by a letter to designate the units. 
For example, for 15 seconds, enter "15s". 

Logging on the Meter 

There are four mam areas tmder the Loggmg menu, 
as listed below. The logging procedures produces a 
file in the standard file format, capable of being 
^uploaded to a PC and processed by the software. 
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(1) ITiK Setup Header menu allows you to 
specif)' control and timing for Jhe deployment. 

(2) ITie Setup Filter menu allows you to 
automatically discard samples that do not meet 
yom criteria 

(3) '.Tie Start Meter Logging item begms the 
loggmg session as specified m the Setup Header 
and Setup Filter menus. 

(4) The Loggmg Information screen tells you 
how much space is available for additional 
logs ing, and how much time that corresponds 
to ir Capture mode. 

Run Mode 

9.0 Quality Assurance/Quality Control 

The followmg general quality assurance procedures 
apply: 

1. All data must be documented on standard chain 
of custody forms, field data sheets, groundwater 
level data forms, or within personal/site 
logbooks. 

2. All instrumentation must be operated in 
accordance with operatmg instructions as 
supplied by the manufacturer, unless otherwise 
specified m the work plan. Equipment checkout 
and calibration activities must occur prior to 
samplmg/operation, and they must be 
documented. 

Run mode is accessed by selecting Run form the 
Main menu, or by powering up the meter with the 
sonde connected. In Rim mode, the meter 
constantly requests live date from the sonde and 
displays it <jn the screen. A bullet on the top line of 
the screen toggles each time the screen is updated 
with new data. The sonde sends data evety half 
second. The screen shows up to 12 parameters and 
data. Additional parameters are accepted but cannot 
be: shown. 

Uploading 

Please refei" to the user manual if you are not 
familia;- with the office procedures for uploading the 
field datiL 

8.0 Calculations 

The algorithms for conversion of resistance to 
temperature is buih into the software. The software 
cidculate s pH from the established linear 
relatiorishi]j between pH and the millivolt output as 
defmed by a variation ofthe Nemst equation. 

No calc;iilations by the user are required. 

10.0 Data Validation 

Permitting the system to equilibrate and collecting 
multiple readings is the preferred method of 
validating the data, at the time of collection. 

The sensors' perfonnance specifications are listed 
below: 

Temperature 
Sensor Type Thermistor 
Range -5 to 45 °C 
Accuracy +1- 0.15°G 
Resolution 0.01 °C 

Conductivitv 
Sensor Type 4 electrode cell 
Range 0 to 100 mS/cm 
Accuracy +/- 0.5% of reading -i- 0.001 

mS/cm 
Resolution 0.01 mS/cm or 1 uS/cm 

EH 
Sensor Type Glass combination electrode 
Range 2 to 14 units 
Accuracy +/- 0.2 units 
Resolution 0.01 imits 
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11.0 H e a l t h and Safety 

When woik ing with potentially hazardous materials, 
follow U.S. EPA, O S H A , or corporate health and 
safety pnictices. 

' " 12.0 References 

Q E D E i r ' h o n m e n t a l Systems, Inc., Model F C 4 0 0 0 
•It Water A ra lyze r User ' s Guide, Rev.# 1, 1996. 

Driscoll, E.G., 1986, Groimdwater and wells: 
Jonnson Division, St. Paul , Minnesota, 1108 p . 
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\FC4000 Water Analyzer 
_ SONDE 

i 

J 

J 
J 

1. Dissolved Oxygen Sensor 

2. Temperature / Conductivity Sensor 

3. pH / ORP Sensor 

4. RS232 Connector 

5. Sensor Port Plug and removal Pin 

6. meter connector 

7. ph/ ORP sensor Storage Bottle 

FIGURE 1 
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FC4000 Water Analyzer 
FLOW CELL 

1 
1 
1 
1 

FOR YOUR EASE OF USE 
IT IS NOT NECESSARY 
TOREMOVETHEFLOW 
CELLFROMTHECASEIN 
WHICH IT COMES. 

CELL "IN" PORT-ATTACH 
3/8" O.D. TUBING TO THIS 
PORT. ATTACH OTHER 
ENDOFTUBINGTOTHE 
PUMP DISCHARGE 
ADAPTER,( PROVIDED). 

© CELLSONDE-WHERE 
WATER MEASUREMENTS 
ARE READ. 

CELL "OUT" PORT-PLACE 
1/2" O.D. TUBING FROM 
THIS PORT INTO YOUR 
COLLECTIONVESSEL. 

FIGURE 3 



^C4000 Water Analyzer 
Tightening or Loosening Fiow Cell Ear Clamp Tension 

•" In the event VDU should notice any air infiltration in the flow cell, or if any leak occurs around 
the upper orlov/er 0-rings the problenrv may be solved by tightening the tension of the ear 
da Tip so that it makes a tighter seal. 

. / 

r>\ 

Turn Counter-Clockwise 
To Loosen Tension 

Turn Clockwise 
To Tighten Tension 

11 FIGURE 4 
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FC4000 Water Analyzer 
atteny PBck 

AC RECHARGER, 
AND BATTERY PACK 

CONNECTION PROBE CABLE 
CONNECTION 

TOP END OF 
FC4000 METER 

NOTE: 
WHEN METER'S RECHARGEABLE 
BATTERY RUNS DOWN. PLUG IN 
THIS BATTERY PACK FOR 
CONTINUED USAGE. BATTERY • 
PACK MAY ALSO BE LEFT 
PLUGGED IN FOR CONTINUOUS 
USAGE. 

fflll^TX^,?X?^S5 'r? LOCATED BENEATH THE PURGE SAVER METER IN THE UNITS 
S ^ ^ I W f . ^ ^ T I & K t f A C K RUNS OFF 8 ALKALINE "D" CELL BATTERIES. THE BATTERY 
PACK PLUGS INTO THE PURGE SAVER AS SHOWN. 

J 

12 
FIGURE 5 
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CONNECTIONS FOR USE UP TO 2 GPM FLOW RATE 
FLOW-THROUGH CELL 
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SOP # FW-R-001 REVISION DATE: August 24, 1998 

l l k l 

1.0 Scope and Application - This SOP is intended 
to provide guidance for complete soil boring logs 
during the field activities. 

2.0 Method Summary - A soil boring log shall be 
completed during the emplacement and sampling of 
each soi boring. The boring log is intended to 
provide i record ofthe sampling activities, a 
description ofthe geological material encoimtered, 
and record any field observarions such as visual 
e\'idenc(; of contamination, odors, field obstructions, 
etc. 

Tne han J-wri:ten boring log will be transformed 
into a dc'cument using proprietary software. The 
document can then be printed and included in the 
report detailing the project field activities 

3.0 Sample Preservation, Containers, Handling 
and Storage • Not applicable. 

4.0 Interferences and Potential Problems - Not 
applicable 

Care should be taken to ensure that the correct 
boring number, sample numbers, sampling date and 
times an; properly recorded. Upon completion of 
each boring, the boring log should be reviewed to 
confirm it has been filled out completely. 

5.0 Equipment/Apparatus - A copy of a boring log 
is attached foi" reference. In general, the forms 
should he completed in ink. However, if it is 
raining, a pencil can be used. 

The dr 1 ing contractor will provide the necessary 
equipni{;nt for advancing the boring. CEI 
equipment includes: 

Blank boring logs 
c: i oboard 
writing utensil 
gloves, and applicable PPE 
compass, 
niler 
sample containers 
ice/coolers 

chain-of-custody forms 
• packaging materials 

6.0 Reagents - Not applicable. 

7.0 Procedure - The general steps for completing 
the boring log are outlined below. 

1. Write the project name, project number and 
boring number on the log. 

2. Complete the information box with the 
applicable information (i.e., date, time, logged 
by, etc.) 

3. The depth interval should be filled out to 
indicate what sample intervals were used 
during the sampling process (typically 2-foot 
intervals). 

4. The unique sample identification number 
should be filled out for each sample interval. 
This number should correspond to the sample 
numbers listed on the sample containers and on 
the chain-of-custody forms. 

5. The time each sample is retrieved from the 
borehole should be noted on the log. 

6. Once the sampling sleeve or split-spoon 
sampler is opened, the recovery should be 
recorded on the log. 

7. Any additional field measurements such as PID 
or OVA readings, or blow counts (when 
applicable) should be recorded on the logs. 

8. The material description should be written in 
the appropriate column and should include a 
general description ofthe USCS soil type, 
color, moisture content, and any other relevant 
descriptors. 

9. Remarks including visual or olfactory evidence 
of contamination, or field obstructions should 
be recorded in the remarks column. 



CEI STANDARD OPERATING PROCEDURES 

Completing Soil Boring Logs Page 2 

10. If ground water is encoimtered, it should be 
no :ed in the materials description section. 

11. At the completion of the boring, the final 
bo-ing depth should be noted on the log. 

12. The original field logs should be maintained in 
the project files. 

13. C c pies of the logs should be made for entry 
into the proprietary software program so the 
lof ;s can be printed and included in the written 
repoit detailing the field activities. 

8.0 Calculations - Not applicable. 

9.0 Quj lity Assurance/Quality Control - Not 
applicaijle. 

10.0 Data Validation - Not applicable. 

11.0 Health and Safety - CEI personnel should 
f illow the corporate health and safety guidelines 
and the site-specific health and safety plan for the 
project. 

12.0 References - Not applicable. 
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SOP # FW-R-002 REVISION DATE: August 25, 1998 

IM 

1.0 Sco])e and Application - This SOP is intended 
to pro\ile guidance for complete ground water 
monitoring well logs diuing the installation 
activities. 

2.0 Method Summary - A groimd water monitoring 
y,e\\ log shall be completed dining the construction 
of each ground water monitoring well. The well log 
h intended to provide a record.describing the well 
constnution activities. 

The hand-written well log will be transformed into a 
document using proprietary software. The 
document can then be printed and included in the 
report detailing the project field activities 

3.0 Sair pie Preservation, Containers, Handling 
and Storage - Not applicable. 

4.0 Interferences and Potential Problems - Not 
aoplicaole. 

Care should be taken to ensure that the correct 
measurements, well numbers, sampling date and 
times are properly recorded. Upon completing the 
installation of each well, the corresponding well log 
should be reviewed to confirm it has been filled out 
completely. 

5.0 Equipment/Apparatus - A copy of a well log is 
attachec for reference. In general, the forms should 
be completed in ink. However, if it is raining, a 
pencil can be used. 

Tlie drilling contractor will provide the necessary 
equipment for installing the well. CEI equipment 
include;; 

• Blink well logs 
clipboard 

• wilting utensil 

6.0 Reagents - Not applicable. 

7.0 Procedure - The general steps for completing 
tlie boring log are outlined below. 

1. Write the project name, project number and 
boring number on the log. 

2. Complete the information box with the 
applicable information (i.e., date, contractor, 
etc.) 

3. The depths and materials involved in the well 
construction should be noted. 

Additional information regarding the development 
and sampling techniques, volume of water removed, 
etc. should be recorded in the field logbook for the 
project. 

The hand-written log should be maintained in the 
project files. After the well has been installed, 
developed, sampled and surveyed, this information 
should be combined with the log information and 
entered into the computer via the proprietary 
software. The completed log form can then be 
printed and included in the report detailing the 
project field activities. 

8.0 Calculations - Not applicable. 

9.0 Quality Assurance/Quality Control - Not 
applicable. 

10.0 Data Validation - Not applicable. 

11.0 Health and Safety - CEI personnel should 
follow the corporate health and safety guidelines 
and the site-specific health and safety plan for the 
project. 

12.0 References - Not applicable. 

file - P:\SOP\CEI SOPS\RECORD\FW R 002.WPD 

file://P:/SOP/CEI


^ ^ ^ ^ CARLSON €NVIRONMENTAL, INC. 
5 P P ^ <5 E.ift Wadcar Pb<* 
^ ^ ^ F * ChlatO' Illinois iO«OI 
^ ^ ^ ^ 312/34iS-2l40 

Fansteel 

North Chicago, IL 

PN:9566B 

Df.'pti 
n 

Fsel. 

0 -

2 -

4 -

6 -

3 -

-

1 0 -

-

1 2 -

-

1 4 -

-

1 5 -

1 B -

Well Construction 
Information 

VTIiLL CONSTRUCTION 

Date Compl. 
Hoe Diameler 
Ori ling Fluid 
Company Rep. 

1.75" 
none 
CEI 

Wf:LL CAS NC! 

Material : Stainless Steel 
Diameter : 1 in. 

WF;LL SCREEN 

Material 
Diameter 
Opening 

Stainless Steel 
1 in. 
.010 slot 

WIILL M/»TERIALS 

Sand Pack : #5 quartz 
Annulus Seal : Bentonite Pellets 
Gruut : Cement 

COUNTY/STATE : Lake County, II 

Developrreit Technique(s) 
and Dates 

StEitic Deptli to Water Date: 

StaUc Depdi to Water(feet): 

Ground Water Ele\'ation: 

Water Rem Dved 
During Dev5lopment(gals): 

Well Purpoiie: To collect ground water 
sampling. 

20 -; 

2 2 -

Log Of Boring MW-
, 

installation Date 

Drilling Method 

Drilling Contractor 

Geoprobe 

Sampling Method 

>— Cover 
r : 

, 

• 

• 

t. 

; —; 

. — 

\ — ' 

' — 

;—; 

:2-
'.—'. 

'—'. 

—: 

Z ^ r^<ar» 

=^uap — Chips 

-Pellets 

— Sand Pack 
— Screen 

t 

(Page 1 of 1) 

Surface Elevation 

Casing Elevation 

Casing Stickup 

— 
— 
— 

Surveyed : No 

2 
o 
!c 
a. 
ra 
O 

Materials Description 
Depth 

in 
Feet 

0 -

2 -

4 -

6 -

" 

8 -

1 0 -

-

1 2 -

-

1 4 -

-

1 6 -

1 8 -

20 -

2 2 -



CEI STANDARD OPERATING PROCEDURES 

Chain-of-Custody Procedures Page I 

SOP # FW-R-003 REVISION DATE: August 28, 1998 

1.0 Scop; and Application - This SOP is intended 
to outline the general process for completing chain-
of-custocy forms. Following the chain-of-custody 
process provides paper trail indicating who was in 
possessicn of samples over a period of time. 

2.0 Method Summary - The chain-of-custody 
process provides a method of tracking sample 
possess:en. If chain-of-custody procedures 
improperly followed, the validity ofthe samples can 
be called into (}uestion, particularly in a coiut of 
law. 

Once collected, all samples should be labeled and 
maintained at appropriate holding temperatures. A 
chain-of-custody form should be filled out by the 
sampler. If custody ofthe samples is transferred 
(i.e. to the laboratory), the chain-of-custody form 
should b<; signed and dated by the individual 
receiving custody ofthe samples. 

3.0 Sam])le Preservation, Containers, Handling 
and Storage - Not applicable. 

4.0 Interferences and Potential Problems - If the 
proper chain-of-custody procedures are not followed 
or fiilly cocumented, the validity ofthe samples is 
called into question. Care should be taken when 
filling out the chain-of-custody form to enstu^ it is 
fully and completely filled out, all dates are correct, 
and the f jrm is signed by the appropriate sampler. 

5.0 Equipment/Apparatus - A sample chain-of-
custody form is attached for reference. 

6.0 Reagents •• Not applicable. 

7.0 Procedure - Upon sample collection, aU 
samples, should be listed on a chain-of-custody. 
Samples diat are not selected for submission to a 
laboratory Jbr laboratory analysis should be listed on 
a separat; chain-of-custody with "hold for possible 
analysis" written in the "remarks" area ofthe form. 
Prior to transfer, a custody seal will be placed on the 
sample cDntainer. 

All chain-of-custody forms should be completed in 
ink. Any "cross-outs" should be performed with a 
single stroke through the error and should be 
initialed and dated by the individual making the 
correction. The general steps for filling out the 
chain-of-custody forms are as follows: 

1. Fill in the Project Number and Project Name in 
the appropriate boxes. 

2. The sampler should sign the signature box. 

3. The sample niunber, date and time should be 
filled out and "comp" or "grab" should be 
checked to indicate if the sample was a 
composite or grab sample, respectively. 

4. The sample description should be filled out to 
include a description ofthe sample matrix (i.e., 
soil or groimd water). Additional description 
can be provided (i.e., sample depth, location, 
etc.). 

5. The nimiber of containers should be recorded. 
This number should reflect the total number of 
containers collected for that unique sample 
number. 

6. The analysis should be written in the "analysis 
desired" area. A check mark should be placed 
in the column beneath each specified analysis to 
indicate which samples should be analyzed for 
that particular analysis, The analysis should be 
specific to avoid confiision and 
misunderstandings with the laboratory (i.e., 
"total RCRA metals" should be written instead 
of "metals"). 

7. Any remarks correspondmg to a particular 
sample can be listed in the remarks column on 
the far left. 

8. Any special communication to the laboratory 
should be written in the remarks box on the 
lower right portion ofthe form. 
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9. Wlicn the custody ofthe samples is transferred, 
the sampler that signed the form should also 
sign the form in the box that says "relinquished 
by". Whomever received the samples should 
sign the corresponding "received by" box and 
fill in the date and time. 

10. The sampler that relinquished custody should 
retiin the bottom (pink) portion ofthe form. 
This form should be maintained with the 
prqj ;c1 files. The remaining two copies ofthe 
form should accompany the samples. 

11. Any subsequent transfer of the samples should 
continue to be documented on the chain-of-
custody fonn. 

12. Upon receipt ofthe samples at the accredited 
laborator>', the laboratory identification 
numbers should be added to the chain-of-
custody form. A copy ofthe final chain-of-
custody form should be returned to CEI as part 
of lie laboratory analytical report. 

8.0 Calculations - Not applicable. 

9.0 Quality Assurance/Quality Control - Project 
Managers should review the chain-of-custody forms 
on a regular basis. CEI's QA Manager should 
occasionidly "spot-check" chain-of-custody forms to 
ensure that the procedm-es outlined in this SOP are 
being fol.owed. 

10.0 Dati >^alidation - Not applicable. 

11.0 Health and Safety - Not applicable. 

12.0 References - Not applicable. 

iWv. - P:\SORCEI SOPS\RECORD\FW R 003.WPD 

file://P:/SORCEI


e I I f I i i 

CHAIN-OF-CUSTODY RECORD 

I I I 

N o . 8724 

CARLSON ENViRONMEN 

I^HUJ. N u . Ph 

SAMPLERS: (sim. 

d 
z 
s 

I 

2 

3 

4 

S 

a 

7 

8 

8 

10 

SAMPLE 
NUMBER 

-

- • 

^OJbCI NAM 

iirO 

DATE TIME 

H»linqul»h«d by l l t u i - " ! 

Relinquished by:«'f«»i""> 

ReliiiMuished t}y:nip«iit»i 

TAL, INC 

E 

312 W.Randolph St. 

1 
8 

1 

Dale; 

. D*le; 

Daler 

SAMPLE OESCniPTION 
(INCLUDE MATRIX AND 

POINT OF SAMPLE) 

rime 

rime 

[Ime 

Received l>ir:it»>iai.) 

Received bytififaiiiif) 

Received loi Ltboitloiy by; 
K!«.i l«tf | 

Chicago 

CE Z 
UI < 
uj r-
2 Z 
o o 
Z O 

IL 
o 

, IL 60606 (312)346-2140 

ANALYSIS DESIRED / / / / / / / / 

CONTAINERa) / / / / / / / / / 

-

/ 

REMARKS 

•, 

REMARKS 

nw l r l bu l i on Whi l« . AccompAmes f^inprnenl. V e l o w • Laboralory File Ptnk . Cooid ina io* TicW F i k s 



w-ri u u o r I I c 

» ' V / V f c . 

•I Id 

EAGLE[^I 
ENVIBONM6NTAL SOENCE 

iTeCHMOLOOYDEPT. 
Maij.'niiM(u.iui<o..MUMi,w IKSA 

Sp*clally CIsened 
Sampla Container 

Lol#: 

DATE; TIKilE: W^ KTEir 

SAMPLING 
SITE; 

SAMPLE rvPE; 

TESTS nECXIWED; 

K,i 

PReSERVATlVE 

4lil l i 

'^rson Collecting Sample 

Date reflected 

CUSTODY SEAL 

Oignniin) 
, Sample No.. 

— T H M CdlectBcL 



CEI STANDARD OPERATING PROCEDURES 

Data Validation Page 1 

SOP # FW-Q-001 REVISION DATE: June 1, 1999 

1.0 Scope and Application -The purpose of this 
SOP is to pro\'ide guidance to the designated 
Quality Assurance (QA) Manager. The QA Manager 
is assign ;d the task of validating field and laboratory 
data for i specified project, in accordance with this 
SOP and the project-specific Quality Assurance 
Pioject E'lan ((JAPP). 

Ir generil, the QA Manager should validate at least 
20% ofthe field and laboratory" data. The QA 
Manager should document and report any 
inconsisiencies or errors to the Project Manager. 

2.0 Method Summary - The data validation process 
is intended to ensure the precision and accuracy of 
the data :ollected during the field work activities, 
and of i±e results reported by the analytical 
laboratoiy. 

The general process to be employed entails cross-
referencing field notes with the site-specific work 
plan to confirm the correct parameters are being 
retrieved and recorded by the field work team (i.e., 
log books, boring logs, well logs,.etc.) . The chain-
of-custody forms should be compared to the field 
notes to lonfum consistency in sample 
identificiitions, collection times and collections 
dates. 

Once the laboratory data is received, the QA 
Managei shall review the laboratory results with 
respect to tlie chain-of-custody forms to confirm 
completeness, in terms ofthe laboratory report. The 
laboratoiy spike recovery should be reviewed to 
confirm it falls within an acceptable range in order 
to confirm the accuracy ofthe laboratory data. 
Results ibr field duplicates and MS/MSD samples 
will be rsviewed to confirm the precision ofthe 
laboratoiy data. 

During tne preparation ofthe final written report, 
the QA Manager will review the report and 
supporting data (i.e., tables, figures, etc.) for 
tr;inscripticn errors and inconsistencies. 

3.0 Sample Preservation, Containers, Handling 
and Stoi-aj;e - Not applicable. 

4.0 Interferences and Potential Problems - If 
inconsistencies or errors are noted during a review 
ofthe field data, the QA Manager will document the 
inconsistencies or errors on the Quality Control 
Certification Form (refer to attached form). In 
addition, the QA Manager will inform the Project 
Manager who will immediately correct the field 
work data collection activities (if still on-going) 
and/or determine if the field activities need to be 
repeated. 

Upon review ofthe laboratory data, the QA 
Manager will notify the Project Manager and the 
Laboratory QA Manager of any inconsistencies, 
imprecision or inaccuracy ofthe reported data. All 
communication should be documented by the CEI 
QA Manager. 

If transcription errors or inconsistencies are detected 
during a review ofthe written report, the QA 
Manager should notify the Project Manager so the 
report can be corrected prior to its being issued. 

5.0 Equipment/Apparatus - The QA Manager will 
document his/her review ofthe field and laboratoiy 
data on the attached Quality Control Certification 
Form. 

6.0 Reagents - Not applicable. 

7.0 Procedure -

Review of Field Data - The QA Manager will 
review the field data firom at least 20% ofthe major 
field activities. Specifically, the QA Manager 
should review: 

Field log book 
Boring logs 
Well Construction logs 
Chain-of-custody forms 
Survey data and tabulations 
Field maps and distance measurements 
Water level measurements 
Field monitoring logs 
Documentation of changes in PPE 
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Documentation of modifications to the 
work plan or Site Health and Safety Plan 
Any other field notes related to data 
:ollection 

Laboratoiy Data 

Tlie QA ;vlcinager should review at least 20% ofthe 
laboratory data. The review should include: 

An comparison ofthe chain-of-custody to 
the laboratoiy report to confirm consistency 
and completeness in reporting. 

• A review ofthe percent recovery and the 
relati>/e percent difference to confirm the 
laboratory's accuracy. 
A review ofthe field duplicate sample 
results to check for precision. 
A review of the field and trip blank sample 
results to determine if possible field or 
laboratory contamination may be present. 

Report P-eparation 

Tlie QA Manager shall review the final written 
report and supporting documents (i.e., figures, 
tables, et:.) for consistency and transcription errors. 

Documentation 

All reviews conducted by the QA Manager will be 
documented on the attached Quality Control 
Certifica!ion Form. Any issues with CEI data 
should be addressed with the CEI Project Manager. 
Any issijiis with the laboratory data should be 
brought to the attention ofthe CEI Project Manager 
and addressed with the Laboratory QA Manager. 

8.0 Calculations - The QA Manager will review the 
laboratciry's calculations ofthe percent recovery 
("/jR) and tlie relative percent difference (RPD) 
between the spike and spike duplicate to confirm 
sample a:curacy. 

%R. = (Anount in Spiked Sample - Amount in 
;>arnpl<:) •lOO / (Known Amount Added) 

Rl'D = |(^mount in Spikel - Amount in Spike2) *100 ] / 
[ 0.5 * (/Amount in Spikel + Amount in Spikc2) ] 

9.0 Quality Assurance/ Quality Control - Not 

applicable. 

10.0 Data Validation - Not applicable. 

11.0 Health and Safety - Not applicable. 

12.0 References -

Region 5 Superfund Model Quality Assurance 
Project Plan, Revision 1, May 1996. 
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Quality Control Certification Form 

Project IMumber 9566D Date Submitted 

Project !Mame Fansteel - North Chicago Date Due 

Project Vlanager Margaret Karolyi 

QA Mariager Valerie Baxa 

Other Rsviewer 

Document Type: 

Documeint Title: 

Items Reviewed: 

Comments: 

Required Actions: 

The above herns have been reviewed and appropriate actions completed. 

Reviewer's Signature Project Manager's Signature 

Date Date 
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GREAT 
LAKES 
ANALYTICAL 

1380 Busch Parkway 
Buffalo Grove, Illinois 60089 

Email: info@glaiabs.com 
(847) 808-7766 FAX (847) 808-7772 

a l l * 

July) 9, 1999 

Margaret Karolyi 
Carlson Environmental, Inc. 
65 East Wacker Place, Suite 1500 
Chicjico, L 60601 

Dear Margaret, 

In rer.ponse to our conversation today, I would like to clarify our plans regarding the 
analysis of samples for Tantalum from the Fansteel site. 

Great Lakes Analytical has arranged for Sequoia Analytical in Walnut Creek California to 
analyze samples for rare metals not available from our Buffalo Grove laboratory. 
Sequoia Analytical, which shares common ownership with Great Lakes Analytical, has 
agreed to perform this analysis in accordance with the requirements specified in our 
Qual ty Assurance Plan. 

As we discussed several months ago when we were forced to retire our sequential ICP, 
this i'3 how we intend to handle the Tantalum analysis requirements at the Fansteel site. 
Upon receipt from the Fansteel site, samples will be logged in at Buffalo Grove. A sub-
sample will then be sent to Sequoia Analytical-Walnut Creek for Tantalum analysis by 
sequential ICP. Great Lakes Analytical's Quality Assurance Plan will be followed. 
Analytical data will be transmitted to Great Lakes Analytical where it will be merged with 
our cata and reported to Carlson Environmental. From our report it will be apparent that 
the Tantalum analysis was performed at Sequoia Analytical. 

If you have any questions regarding our plans or Sequoia Analytical-Walnut Creek, 
please do not hesitate to contact me 

Sincerely, 

III 
X 

Kevin W. Keeley 
President 

will 

Accreditations/Certifications: Illinois EPA-100261; New Jersey DEP-54001; New York DOH-11487; 

USAGE; Wisconsin DNR-999917160 
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